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PREFACE TO THIRD EDlM^N 

I S prehistoric archaeology to be classe^^^^vsci^nce 
or as a humanity ? The question has often 
and the answer is, of course, as both. Th4$ti^ferjt: 
is indeed concerned with early man hims^|^|btlSv^i? 
methods he uses to obtain information are sajfentific~ 
mainly geological, though of recent years the physical 
sciences have been increasingly employed. But scientific 
methods can only deal with facts and tangible things, 
and it is only man’s handiwork that has survived from 
prehistoric times that can be accurately studied; many 
sides of hum' 1.1 fxnerience must necessarily remain 
matters for speculation. We can determine what kind 
of implements belong to a particular culture and how 
they were made; we can even assert with confidence 
that the economy of the Magdalenians was based on 
reindeer; but we can know nothing about the personal 
life of these ancient folk, and can never give a complete 
picture of life in prehistoric times such as is possible in 
the case of modern primitive peoples whose institutions 
and w^ays of life can be studied. Speculations based on 
the assumption that similar circumstances engender 
similar outlooks on life, and that, therefore, what can be 
learnt from the study of modern primitive cultures can 
be applied piecemeal to prehistoric studies can be 
dangerous. 1 hose who come fresh to the subject should, 
at any rate at first, treat it rigidly as a science. This book 
is intended for beginners and the approach is, therefore, 
purely scientific and as far as possible speculations have 
been eschewed. I have had a long experience in teaching 
the subject and 1 feel strongly that this is the proper 
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course, even if as a result the picture given remains 
incomplete. More particularly should lower palaeo- 
lithic man and his cultures be treated as fossils. In the 
case of upper palaeolithic and mesolithic man — our 
forerunners — perhaps it is legitimate to infer more. But 
it is only with the neolithic civilisation that we can 
considc^ man as our cultural ancestor whose outlook on 
life csCn'J^egin to be compared with our own. 

I have made few fundamental changes in this edition. 
But 1 haviibiade some additions and alterations to bring 
the voluffi^as far as possible up to date. 

Perhaps this is the best place in which to say one 
word of%arning as regards the painted caves in France 
and Spain. Where these have been exploited for the 
tourist the alternations of temperature and humidity 
consecjuent on the passage through them of thousands 
of visitors have caused erosion of the walls and the 
paintings are starting to disappear. Anyone wishing to 
see this wonderful art should take an early opportunity' 
to do so. I can personally vouch for the fact that at 
some sites much has vanished since 1912. 

Once again 1 welcome the opportunity of putting on 
record my sense of obligation to my former “gurus” 
Prtofessor Breuil and the late Dr Obermaier. The 
pictures in this book illustrating the upper palaeolithic 
art are for the most part ultimately derived from tracings 
made by the former, and he has always generously 
allowed me to copy any of his published work. The 
Editor of The Illustrated London News has most kindly 
allowed me to reproduce as Plate I an original recon- 
struction drawing by the late M. Forestier which repre- 
sents life in a rock-shelter as it must have been. For 
permission to make and reproduce the photograph of 
the Venus of Unter Wisternitz I am delighted to thank 



PREFACE 


Vll 


Dr Absolon : in connection with the photographs of the 
Venus of Lespugue M. de St Pdrier and M. Vaufrey, 
Editor of L' Anthropologies and for tj^t of the sculpture 
from Le Roc Dr Lantier, Editor of rrehistoire — ^the not 
too well-known and important periodical whose appear- 
ance all prehistorians have welcomed: and also Mrs W. 
Hemp for valuable help in connection with the <^ye art 
superposition drawings. My wife has helped, mp in 
correcting the proofs and making the index and has also 
made the drawings of the implements, etc. 

M.C.f\jRKlTT 

MERTON HOUSE 
GRANTCHESTER 
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Chapter I 

INTRODUCTION 

T he terms prehistory, prehistorian, pr^istoric 
are strictly speaking misnomers: there is no 
period before history begins: the geologist is 
concerned with the history of the earth long before 
mankind was ever evolved, and so to call a subject 
prehistory would at first sight appear absurd. However, 
the use of the terms has become established in modern 
speech and literature; they have come to represent 
something that everybody understands, and as there are 
no more scientific expressions ta replace them it would 
be absurd and pedantic to attempt to make a change 
now. Prehistory, then, is the subject which deals with 
the story of man and everything that concerns him 
from that dim remote moment when he first emerged 
from his animal ancestry until the time when the 
existence of written records leads the investigator into 
the realm of history proper. Those archaeologists who 
principally concern themselves with the end of the pre- 
historic period when contact with history is being made, 
but before literary history unassisted by the spade can 
really carry on the story, are sometimes known as proto- 
historians, and their subject, protohistory. 

Obviously the extent of time covered by the pre- 
historian is immense. The prehistoric period during 
which early cultures and civilisations were laboriously 
evolved, rose, and fell may well have occupied more than 
a million years; the student must not therefore expect 
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in one short volume m^re than an outline of the history 
of this vast period-^for the amazing thing is how much 
actually has been learned of the ways of life, ideas and 
migrations of these immensely jijaincient populations. 
Neither the lower nor the uppen.itime limits of the 
subject can be strictly defined. H will probably always 
be very difficult to say exactly when we can correctly 
aliput humanity as such. The development from 
the animal state was probably a gradual mental process 
at^d- it is therefore almost impossible to draw a hard and 
jpitet.line at any moment. That humanity must have 
crossed a “Rubicon” in emerging from the animal state 
is obvious, but how best to define this Rubicon has 
puzzled many minds. For some the kindling of fire, 

g >bably soon afterwards ftdlowed by the cooking of 
^ been the touch$t^i^; which distinguishes the 
|id from ^heir ^it^tforbears; for others man 
is tool-^uising amifUal; while for others again — 

I fan^^lDr Elliot Smith would have^ becn among the 
number — it is the development of tj|ie speech areas in 
the brain which makes Che diffe^’OhCe. Others again 
have stressed the assuim^Qn of the erect latitude, but 
this physical change df^jd itself seem to be rather the 
.result of a.m*ental evolution, a- symptom rather than a 
cause, It is equally difficult to define accurately the 
uppw dme limit, and this for the simple reason that it 
varies -yesry widely in different geographical regions. 
The prehistoric period, for example, came to an end at 
a much eajtlie^, date in Egypt than it did in Lapland. 
Again wdijigtfe information from written documents 
about the great Bronze Age civilisation of the Aegean 
that takes us back several thousand years to a time when 
our knowledge of Great Britain could still only be 
obtained through methods employed by the prehistorian. 



INTRODUCTION 


3 

In other parts of the world thii difference in the upper 
limit is still more marked. In South .;Afric% for example, 
it cannot be fixed any earlier than the seventeenth 
century of our era., tod indeed many people would say 
that even then thd information obtained from written 
records is so meagre as hardly to count before the 
nineteenth century. 

It will be obvious too that it has become imf)ossibie 
to describe within the limits of a single volume anything 
in the nature of a world prehistory, and indeed^ it>^ill 
soon be beyond the powers of any single indivi'dpato^l 
master the whole of such a far-flung study except in 
broadest outline. Between the two world wars infor-t 
mation on prehistoric subjects all over the world had 
been and still h accumulating apace, and therefor^ wh^ 
writing a book, the adtli^; must necessarih||^||nfl^C 
himself within certaih;!f;l%b^^, bot^ f iegionaM||||p;^ 
time. For the purposes bf tmS volumb, thenr^fP^rea 
covered will be primarily restricted to Europe alid the 
neighbouring countries in so far as they affect its pre- 
history; while in time, thoi^h starting at the very 
beginning, the subject will ht^bc pursued much further 
than the end of that great majpr period of prehistory 
which is known as the palaeolithic or Old Stone Age. 

But before embarking on this study of our area itj 
will be necessary to spend some time in discussing the 
preliminaries of the subject and the methods employed 
by the prehistorian to obtain his information. Pre- 
history as a science is still young* and, Jike many other 

* It would seem that the first stone implement recognised as such was 
discovered as long ago as 1690 during the course of an excavation in 
Gray’s Inn Lane, London. It was considered to be Roman in date. A 
hundred years later, however, Frere, the real father of prehistory, noticed in 
a brick-earth pit at Hoxne, Suffolk, the association of flint implements with 



4 


THE OLD STONE AGE 


scientific youngsters, biochemistry for example, it has 
carved out its inheritance as it were from those of a 
number of other related sciences. But while relation- 
ships with these scientific sponsors should never be 
forgotten, and while it is perfectly correct to stress the 
fact that strictly speaking no subject can be really inde- 
pendent, that all branches of study — especially when 
they ratfer to a single object such as man — are inter- 
connected, yet it cannot be too strongly urged that 
prehistory must now be considered as a distinct and 
grown-up subject, existing independently of its former 
gpiardians. Moreover, in the last few years it has itself 
developed to such an amazing extent that we may even 
talk about ils own dependents, distinct branches of 
prehistory. Naturally an ultraspecialist, concerned only 
with a single subdivision of the subject, can seldom, if 
ever, get a general view of the whole new edifice of 
knowledge: he is, as it were, a bricklayer doing nothing 
but adding brick to brick in one wing of the buildit^g, 
and when, as in this generation, so many bricks are to 
hand, he should hardly be disturbed in his all-important 
work. His function is not to step back and view the 

the bones of extinct animals. Such associations were further demonstrated 
in rock-shelters by Tournal at Bize, near Narbonne, in France, and by 
Schmerling in Belgium. In 1859 Evans and Prestwich visited Boucher 
de Perthes at Abbeville and were convinced that certain stone imple- 
ments were contemporary with the gravels of the river terraces of 
pleistocene age in which they had there been found. Since that date the 
scientific world has accepted the idea of pleistocene man, although there 
are still some prehistorians who cannot admit his existence at a still earlier 
date. While prehistoric home art had been recognised for some time 
(actually the first discovery, which was at the time thought to be of Celtic 
age, was made at the cave of Chaffaud (Vienne) as long ago as 1834) the 
authenticity of the cave art was only admitted as recently as 1895, and it 
is to the first decade of this century that the discoveries of most of the 
painted caves belong. 
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building as it is arising, to examin j the lay-out, to notice 
the co-ordination of the parts. But there is room for 
such an observer; indeed he is a necessity, and in many 
ways his is the more difficult task. From time to time 
he should come forward and, for the sake of the student 
starting to take an interest in the subject, he should 
try to give a general and connected account of the 
building as a whole or at least of some major aspect of 
it which is of special interest. 

In its earlier phases prehistory is very closely related 
to geology; indeed, it was at one time considered as a 
branch of quaternary geology. Moreover, as will appear 
a little later, many of the methods employed by the 
prehistorian to obtain information are those used by the 
geologist. Another closely allied subject is anthropology, 
or more strictly speaking ethnology. Modern primitive 
peoples living to-day under natural uncivilised con- 
ditions by no means lead simple and unsophisticated 
lives. Their customs and institutions are frequently 
very complex, and by analogy there is no reason to 
believe that the life of prehistoric man throughout much 
of the period covered by the prehistorian was any less 
developed and elaborate. From the ethnologist, there- 
fore, who studies modern primitive peoples living under 
somewhat similar conditions much information can be 
obtained and used to fill in gaps in the story of pre- 
historic man. Naturally the greatest discrimination 
must be used in this respect; but since in the nature 
of the case our only information about his way of life 
and activities is what we can deduce from a study of 
his indestructible possessions which have survived from 
the dim past till now, there would be whole chapters of 
his story which could never be written, or even guessed 
at, without the help of ethnological comparisons. 
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Psychology, too, s important. It seems p - 3 • 
that man as a thinking being has changed b.i 
during immense periods of time. Real progree 
concerned with the mere harnessing of natural : r 
with discoveries such as those bf steam and \ ‘ . 

It is of a far more intangible, perhaps even Vspi i; .u. ' 
nature. In the past civilisations have arisen anc 
material prosperity has grown and waned, desi : h-A . : 
arisen and found their fulfilm!^Q.{, but the thread of rt 
progress which many of us believe does exis h:u- ' 
to follow and difficult to define. It would appi . 
that if real change in human mental progrr is 
gradual, information obtained to-day by the /cIk, 
logist through study and experiment will be u . larj^u: 
measure applicable to prehistoric man during at any 
rate, much of our period, and so it is r^rressary aat the 
prehistorian should not neglect / .. psychologisi:: 

may have to offer from this pob . ,■= . iev, Pi ially, ir 
occ^ ally happens, alas all , raiCly, the re- 
mains of prehistoric man hb d* are discov . red. I hr 
study of human skeleto""' ci-j.r\y a for 

anatomist, and so specie * r is this vtwk thuit it. . > 
seldom wise fo- the preiib,corian, unlesL^ i.fly 
equipped foV the j to attempt U . Nor«e the L,. 
the study ' co^ ^ , •' * r:M:*tomy iro^r. chc pcin'. 

view of ■: .rns striciiy peaking raih 

’“’h’n ’ . . " * orr hisvo oai'j and while iis 

‘ vng io ^ .v-.i^aidr niaroria!, residr;:; 

va^ie arc. : d- ...at i. . . — perhap^^ of less ini- 

rh,.. . rr ' r '’’ara iv.‘ iMiaiorniits would i'ke 

v. ■: - ^ ;c. ':;s to hanO 
i ' ..o nsv: of i;.:c iic\. ' --■ it vdll pi'ohclvh 

.0 :'»«•;. ! <h^\i more definhe oata .’h oecoxnc u't'ahieMr 
• ■ p I A 'iie writing tA the story man"'* physh. .4 



P I. A T I 





INTRO DUG 7' ION 


7 

So much for the major allied sciences. We turn now 
to considerations of the prehistorian's own peculiar 
province. Most of our information about palaeolithic 
man results from the excavation of his “homes". These 
are of two kinds: (i) cave or rock-shelter homes, and 
(ii) open stations. 

(i) The expression “cave man" is somewhat mis- 

icading; our prehistoric forerunners never lived^in the 
depths of their caves. For one thing caves are very damp 
and rheumatism seems to have been as rife then as it is 
now; furthermore, they would have required perpetual 
artificial light. They did, however, frequently inhabit the 
mouths of caves where these were not too draughty, but 
seem to have preferred situations under overhanging 
cliffs where differential weathering had pro- 

duced rock-shelters. Such rock-shelters, situated on the 
sunny side of a valley above a stream which ensured a 
plentiful water-supply and whence a good outlook for 
observing both enemies and game could be obtained, 
must have been not unpleasant or uncor ''^rtable places 
(Plate I). Doubtless before the front of rock-shelter 
skins would have been hi.iig or a pr m of some 
other material erected to keep out th o-day in 

France in the hamlet •. \;hvoteauT >rdogne, 

iu-t t^uch rock-shelters are still .• re being 

merely one built wall wntli windows 

hi 'oking up the front, ^ 

(ii) Open stations, as a* jii-^lir-^ *ii . merely 

Si rdement sites in the or . ’• • situated 

near a river or watei* o'l .. ' ’l mg -Id seem 

natural to suppose, . . f.mpl y c( . . of small 

ws .*vva:m-like *: ■ -'e- ■ ..i-,* romc e material 

v.’!;ic.h b nosv • irno. - . . sappearc;;’ T he .do ibitants 

oi hicsc :d:elters ' o hraw aw.- >*. :r;'.rs ei ».he 

:0. :rnaia thev h. .. . . : - -r bro^r-:; er discard' o* ^iools 

■ ■■ . ■ • - ’ -K-t red sa. .1 of 
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and so on near site, and th^se have sometimes 
become incorporated in the gravels or other deposits 
that were bein^ laid down in the neighbourhood. It is 
these more permanent relics that the excavator occar 
sionally finds to-day. It will be seen later on that these 
two dififerent kinds of home sites, the cave-mouth or 
rock*«helter home and the open station, are both im- 
portant to the prehistorian in his researches, but for 
dififerent purposes. The one enables him to map out 
the sequence of events that have taken place, the other 
.helps him to attempt a correlation of this sequence with 
that obtained by the geologist — ^in other words, a cor- 
relation of the archaeological and geological records. 

When an excavation is undertaken in a home site 
'. of l^e first kind, say in western France, implements of 
y^ous sorts and shapes are discovered. In palaeolithic 
dfiies these consisted almost wholly of stone imple- 
ments, or tools made of bone, antler and ivory. Furthej’, 
tho charred remains of hearths are found, the fireplaces 
round which prehistoric man sat and' cooked his food. 
The bones of the animals that he ate occiir it^profusion, 
and these frequently belong to a fauna now extinct 
from tjie world altogether,* or only living in far distant 
ajfea^ under climatic conditions quite dififerent from 
thoso^b’^ining at the prehistoric site to-day. 

The- list on the next page enumerates the more 
important of these animals which were familiar to 
palaeolith*^ man at various times. 

Apart, from other proofs derived directly from geo- 
logical considerations, it will- be seen from a perusal of 

> It may be noted in passing that the bones found in the homes are 
frequently split longitudinally — doubtless for the purpose of extracdng 
the marrow. Man is the only animal who thus breaks bones, his tongue 
being too short to rack out the marrow as do other animals who either 
gnaw off the ^idp or break them transversely. 
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this list of fauna that the climate of western Europe 
was not by any means uniform throiljghout palaeolithic 
times. Naturally this fact had a vital effect on the 

Climatic conditions or type 
Name of country preferred 

Felts spelaay the cave lion (extinct) Relatively warm 

Elephas antiquus^ the straight-tusked elephant ,, 

(extinct) 

Hippopotamus major ^ the hippopotamus J 

Rhinoceros Merckii^ the soft-nosed rhinoceros „ 

(extinct) 

Machairodus (several species) » the sabre-toothed 
tiger (extinct) 

Cervus megaceros^ the giant deer (extinct) Forest country 
Cervus capreolus caprea^ the roebuck „ 

Castor fiber ^ the beaver ,, 

Sus scrofa ferus^ the wild boar ,, 

Equus cahallus ferus^ the wild horse Open country 

Cervus e/aphus, the red deer „ 

Canis lupus^ the wolf „ 

Bos priscus^ the bison Steppe country 

Bos primigenius^ the aurochs (extinct) 

Antilope saigay the sai’ga 

Arvicola (several species), the voles „ 

Elephas primigeniuSy the mammoth (extinct) Arctic tundra 
Rhinoceros tichorhinuSy the woolly rhinoceros „ 

(extinct) 

Ovihos moschatusy the musk ox 
IJrsus spelausy the cave bear (extinct) 

Cervus tarandus, the reindeer 
Canis lagopuSy the arctic fox 

Lepus variabilisy the variable hare „ 

Myodes torquatuSy the banded lemming „ 

human story, and the matter will have to be considered 
in some detail in due course. The student should never 
forget that changes of climate do not consist only in 
changes of temperature ; almost as important are changes 
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in humidity: both these factors influence life. For 
example, some animals can stand great changes of 
temperature but are rather sensitive to changes of 
humidity and vice versa. Again, a distinction must be 
made between herb-eating and flesh-eating animals; 
the latter will often stand extreme changes of climate 
as long as there are animals to prey upon, but the 
former, dependent as they are on certain kinds of plant 
life, are much more liable to be affected if the grasses 
or mosses that they require for food succumb to altered 
conditions. When this happens they either die out 
themselves or migrate to other regions where the climate 
is more suitable for the growth of the particular food 
they like. It follows, then, that fauna can only be used 
as indicators of climate with discrimination, and indeed 
it is not so much the presence or absence of any given 
species but the general assemblage of species, and above 
all the proportion in which they occur, that must be 
taken into consideration. For example, it may be notid 
that throughout the cold period, known as the reindeer 
age, in late palaeolithic times, remains of red deer are 
almost always present, but the proportion TJF red deer 
to reindeer is very small, and the general assemblage 
gf animals indicates that the climate was far colder than 
that^Sbtaiiiing in the same region to-day. 

As is always the case with a new branch of learning, 
a soi^ of ja^'gon has grown up in which new words have 
been*“eoined or more frequently old words have come 
to be used with a definite connotation. Before going 
farther, then, it might be well to set forth a few simple 
definitions. It cannot be too strongly urged that care 
should be used in the employment of these terms and 
that they should not be thought of as synonyms for 
one another. . . 
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ARTIFACT. The word artifact is used to include all 
objects made or fashioned by prehistoric man. Tools 
used in the home, weapons required for hunting, en- 
graved or sculptured objects, are all artifacts; so too, 
when they occur, are fragments of pottery, beads, 
pierced shells or teeth, such as were doubtless used 
strung together as necklaces, though the latter, together 
with other objects of decoration, may be mq{|B par- 
ticularly classed as ornaments. 

INDUSTRY. An assemblage of artifacts at a given site, 
when all are of the same age, is described as the industry 
of that site. Should a site have been inhabited at suc- 
cessive periods, there being in consequence more than 
one assemblage of artifacts belonging respectively to 
several differtjit ages, then several different industries 
are said to occur. 

CULTURE. Naturally industries of the same age in 
widely separated districts, even when made by the same 
race of people, are not absolutely identical. Many types 
of tools, however, will be common throughout and 
there will be an evident connection between them. 
A culture, then, denotes in the first place an assemblage 
of industries made by people of the same stock,.. But 
besides this merely material definition something further 
is included in the word culture when used by: the 
prehistorian which perhaps is particularly connoted by 
the German word kultur\ something more abstract 
that gives us an idea of the way of life and mental out- 
look of the people with whom we are concerned. In 
making a description of a culture, therefore, it is neces- 
sary to take into account not only the various industries 
(Fhich ocCur but also any other factor, such as art, 
burial customs, etc., which will help us to discover 
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anything of the life and minds of the people themselves. 
It will be noticed that in defining the term culture 
there are introduced for the first time the words 
people and stock. In the case of artifacts, or industries, 
we are only concerned with the objects themselves and 
not with the people who made them. When we talk about 
a culture we are not only concerned with the relics but 
also wj^h the people who have left us those relics. 

CIVILISATION. A civilisation denotes a larger unit 
than a culture and it may comprise a number of quite 
indepe^ent cultures, the connection between them not 
being necessarily racial but rather the conditions and 
mode of life obtaining. Thus we can talk of a hunter 
stage of civilisation as distinct from the stage when man 
became a grower of crops, or again, when the domestica- 
tion of animals was being practised yre may talk of a 
herdsman or nomad stage. The kind of life developed 
by man in early days was very largely the result of the 
climatic conditions under which he had to live, and this 
naturally varied in different areas and at different times. 
To some extent, then, particular civilisatisns can be 
thought of as Unctions of particular climates; but 
clearly this line of thought can be carried too far and, 
While mah may be a far more automatic animal and 
more; .subject to natural conditions surrounding him 
than, he sometimes likes to imagine, there are plenty 
of factors besides the climatic ones that tend to modify 
the mode of life which he develops at any given time 
and in any given place. 

CULTURAL AND TIME SEQUENCES. The Student must 
always remember that when an artifact or industry is 
compared with similar finds in another district, or part 
of the world, no connection between them is necessarily 
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implied; as has just been said, like conditions, climatic 
and otherwise, engender to a very large extent like 
requirements and as a result the production of similar 
types of tools. Is not the same necessity the mother of 
the same invention.? When, however, two industries 
are said to belong to the same culture, a connection 
between the folk producing them is denoted although 
no contemporaneity in age is necessarily implied. Th» 
latter point should be clearly grasped. The saAe culture 
may occur in one part of the world at a given time and 
in a vastly different area at another time. Thus we 
can say with a fair surety that in old stone age times 
the same culture is found both in South Africa and 
western Europe, but that does not mean to say that 
the two are strictly contemporaneous ; there may indeed 
be several huiiuieds of years between them. The ctilture 
in the one country may be the result of a migration 
from the other, and that may have taken a very long 
time. Furthermore we may often find that a given 
culture exhibits an evolution within itself that can be 
represented by yf to 5 to C, and that this evolution can 
be demonstrated in two widely separated areas. Here 
again, there is no reason to suggest that A in both 
areas is contemporary; indeed the opposite is likely, 
and it is quite as probable that A of one area will be 
contemporary with B of the other. It follows, thiten, 
that when dealing with cultures and cultural sequences 
in different areas the time factor is not taken into ac- 
count unless on other grounds it can be demonstrated.* 
A typological study of the industries can tell us little 
as to their contemporaneity; to demonstrate this latter 
it is necessary that they should be found in similar 
geological deposits which on other grounds can be 
shown to be of the same age. 

* But probaUy only leldom thould any vast time-lag be postulated. 
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The work of the prehistorian in the last fifty years 
has demonstrated a succession of cultures occurring in 
Europe during prehistoric times, this succession forming 
a chronological sequence. But recently it has become 
abundantly clear that even in the different parts of such 
a small area as Europe the observable changes in the 
cultures are not invariably uniform and due solely to 
the time factor; but that problems of geographical 
distributKin have to be taken into account. The suc- 
cession of cultures, as determined in western France 
by a long line of brilliant investigators starting with 
Gabriel ^ Mortillet, need not necessarily, and in fact 
does not, hold good when we pass on into central 
Europe. It would seem, then, that already as early as 
old stone age times some racial differentiation of peoples 
had' already taken place and any rigid application of a 
chronological scheme of culture-sequences which can 
be proved true for western Europe will not necessarily 
be applicable in other areas hard by. It cannot be toca 
-strongly urged that the student should clearly under- 
stand what has just been said. Many difficulties that 
have arisen of late years are simply due to thwfact that 
this problem of the geographical distribution of com- 
pletely different'though contemporary cultures has not 
be^ realfe^ The prehistory of different areas must be 
worked^'|l'Ut':%’ local prehistorians independently, and 
only afto^^ras can cultural and time correlations with 
other coun.tt’ies be attempted. Some prehistoric peoples 
seem to have evolved fairly uniformly in culture 
throughout long periods of time and in widely separated 
parts of the world, others seem continually to have been 
experimenting, to have been evolving in different 
regions slightly differing industrial characteristics. In 
the latter case the varying cultures produced are 
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grouped together as a culture-complex. Clearly the 
cultures within such a complex are more closely con- 
nected with one another than they arc with those be- 
longing to another culture-complex^-^ust as the fingers 
of one hand are more closely connected to one another 
than they are to the fingers of the other hand, though 
ultimately all part of one organism. 

In this connection it is not out of place to say a word 
about the vexed question of inter-cultural inflfltnce. In 
a small area such as Europe it is quite obvious that two 
different cultures cannot have existed in prehistoric 
times side by side without there having been culture 
contact, at any rate along the line of junction between 
them. We therefore should expect, and in many cases 
do find, if not true hybrids, at least developments of o^c 
culture showing influences from the other; and even 
beyond the actual geographical line of junction, the 
influence of one may spread somewhat into the territory 
of the other — there may be even an actual interchange 
through trade or otherwise of a certain number of tools, 
etc., far beyond the limits actually reached by the people 
who made them. All this seems very up-to-date, the 
sort of thing we find in the modern world of to-day, 
but the more we study prehistoric times the more we 
find that while life was much simpler and wl^iletn^n sport 
was much slower and more restricted, yet ill soine wa)i$ 
comparisons with modern conditions are hot Out of 
place. But there will be more to be said on this matter 
later on when we come to deal in detail with the story of 
palaeolithic Europe, 
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METHODS OF STUDY 

T i HERE are four main lines along which pre- 
historic studies are pursued. These involve 
irrespectively considerations of (i) Stratigraphy, 
(ii) Typology and Technology, (iii) the Associated Finds 
and (iv) the State of Preservation of the Artifacts. 

STRATIGRAPHY. The stratigraphical method of ap- 
proach to the subject depends on the geological law of 
superposition. This states that in the case of deposits 
ranking from aggradation (i.e. building up by de- 
position) and where there has been no subsequent 
. disturbance, the lower beds are successively older than 
die upper ones: that is to say that the top level is of 
Bftore recent formation than the one it rests on, whidh 
in its turn is newer than the one just below and so on, 
the bottom layer being of course the oldest of all. Let 
us see how the prehistorian can apply thi^aw in the 
case of a cave or rock-shelter site. I^t us imagine such 
a. site to have become tenanted by a prehistoric family, 
and that for thousands of years afterwards it continues 
to be so^pCCUpied. 

The first-comers will be making their home on the 
natural floor of the rock-shelter, but as time passes and 
one generation follows another, the floor level will be- 
come covered with material partly fallen from the roof 
and walls, partly introduced from outside in the form 
of mud and dirt and so on by the occupants themselves, 
and partly made up of the actual materials, such as 
broken bones, tools, etc., which they throw on one 
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side. Ag^in, the cinders of the hearth will accumulate 
and add to the growth of the deposit. The descendants 
or successors of the original newcomers will be living 
on the top of this deposit and adding in their turn a 
fresh layer of accumulating debris. When slight changes 
in climate or otherwise are taking place or the situation 
of the hearth is being altered and so on, it frequently 
happens that the new layer may have a different con- 
sistency, or be made of different materials, orbe of a 
different colour from its predecessor. When this is the 
case the excavator is indeed content, as he can thus 
easily divide off his layers at sight instead of having to 
work by a sort of dead reckoning — z. circumstance 
which is especially helpful, as of course the layers are 
not all necessarily horizontal. When excavating the 
deposits he is thus, as it were, dealing with a pile of 
separate carpets laid one on top of another and his work 
becomes simplified, as it is only necessary to strip them ■ 
off carpet by carpet, the divisions between each being 
clearly defined. So matters go on from generation to 
generation until the floor level stands much higher than 
it did at first, and indeed in some cases so high that the 
rock-shelter becomes nO longer suitable for habitation — 
it is nearly filled up and is finally abandoned. 

Clearly, the filling of the rock-shelter, as has been out- 
lined, is due to a process of aggradation or building u{^ 
and the prehistorian, if he cuts a section through it, 
showing all 'the various layers from top to bottom, will 
be able to apply the geological law of superposition 
which has been stated above. It will follow, then, that 
the bottom layer will be the oldest, the middle layers 
intermediate, and the top layer the most recent. 
Naturally all this is only applied common-sense, but 
how much of natural science is I 


BSA 


2 



18 THE OLD STONE AGE 

Now, as has already been stated, prehistoric man fre- 
quently dropped his artifacts, and these became in- 
corporated in the various strata; and a collection of such 
artifacts embedded in a single layer during the time 
of its formation comprises the industry of that stratum. 
It follows as a corollary that a complete excavation 
will not only enable the prehistorian to determine the 
sequence of strata but also a sequence of industries. 
No furCiler information in this direction can be obtained 
at any one site, but where several excavations in one dis- 
trict .have been undertaken, and a number of sequences 
of industries made out, comparison between the results 
obtained will enable the prehistorian to characterise the 
assemblages of industries of successive dates, and thus 
he will have gone far towards the determination of 
the sequence of cultures in his region. It should be 
. hdted carefully, however, that a single excavation does 
r'np more than determine the sequence of strata at a 
. given site, and the sequence of industries, which follows 
as a corollary. The sequence of cultures can only be 
determined by. comparing the results of a number of 
separate excavations. 

In the law of superposition there is the caveat, “if 
.there has be6n no subsequent disturbance”. In this 
connection the geologist usually means earth move- 
ment;v^ has often to deal with the succession of 
strati l^^.incredible antiquity deposited during immense 
period^: in the course of which slow bendings and local 
crackings of the earth’s crust have often taken place — 
to say nothing of possible earthquakes or volcanic 
action. Such earth movements, however, do not as a 
rule disturb the prehistorian. The cave deposits are on 
too small a scale and the time since they were laid down, 
geologically speaking, is so inconsiderable that 'this 
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particular trouble fortunately does not concern him. 
On the other hand, humbler, but none the less de- 
vastating agents of disturbance, are frequently present 
in the shape of burrowing animals, especially of course 
rabbits. Unless the rock-shelter deposits happen to 
have been sealed in at the top by some resistant material 
such as stalagmite (a hard, compact, limey substance, 
which is sometimes formed during a damp peri^ from 
the redeposition on the floor of the limestone Iwming 
the walls of the rock-shelters), rabbits often drive their 
burrows right through them, with the result that-.the 
artifacts frequently get displaced and the industries 
consequently become mixed. 

The most important cave site yet excavated is that 
of Castillo, above Puente Viesgo, a small village on 
the railway line from Santander to Ontafieda in North 
Spain (Plate II). The cave opens about half-way up 
the side of a rather isolated conical hill of carboniferous 
limestone. From it a most splendid view is obtained 
dominating the valley below with the river and the little 
village of Puente Viesgo in the bottom. Through Puente 
Viesgo runs a geological fault which has been responsible 
for a series of hot springs .which there bubble up close 
to the river. These to-day have been enclosed, as they 
have been found suitable for medicinal purposes" and 
the village of Puente Viesgo is much frequentedr ih the 
summer by the bourgeoisie of Santander \Vho go . there to 
do a “cure”. But these springs were no doubt dqiially 
popular with wild animals, and it would seem that from 
very early times the cave mouth at Castillo must have 
been very suitable for human habitation, commanding 
as it does the hot springs and river below with the 
consequently assured supply of water and game — 
surely an important consideration, which would mean 
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that the hunter would not need to pursue the chaser r:ir 
afield, the hunted would come to him. Whether t.V Is 
be the correct explanation or no, Castillo was certainly 
inhabited off and on from very early times until the 
New Stone Age or neolithic period. 

When the site was first discovered by prehistorians, 
it appeared as a low rock-shelter where a normal sized 
perso^l^ould not stand upright. But as stratum after 
stratum of material was excavated, the site was found to 
be of immense depth and over 40 feet of deposits had to 
be dug away before bed-rock was reached. leaver after 
layer was carefully removed and the artifact it contained 
studied, and it was found that practically a complete 
succession of cultures as far as was thei known v/as 
represented. 

Moreover, the^prehistorian has been lucky at Castillo 
from another p^blnt of view. Apparer^i* ; the site was 
several times abandoned for short periods when, for 
various reasons, it became too dan'o. Consequehdy 
deposition continued slowly to tak .,..e as a result of 
pure’y natural agencies with which man had nothing 
to do, and layers devoid of artifacts were laid down. 
These, however, sometimes contained the bones of wild 
animals who happened to retire to th*; site, perhaps to 
die, or who at any rate suffered rome accident there, 
their bones remaining to be incorporated in the sterile 
layer, sterile, that :*3, so as the works of man are con- 
cerned. Thes^ sterile lasers act Bkv*. blank pages in a 
book; they separate clearJ^that v/.rn/h has gone before 
from that vs^|itch comes aff^rwards. Vviicre otu-:. aidnieo- 
logical layer reiits directly upon , as so irequen tly 

happens, ther^i naturallyiis a certi^.in. .imount of inter- 
mixture ^t thejunction 6f the tT 7 o; t;:.ere is no reason 
to thinh that ^prehistoric mar\ trod delicately for the 
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View 't tl’.v' ^ i*.' -nu nii ar r.'ascillfi \virh the village of Puente Viesgo in the vallev below. 
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sake of future prehistorians! Far from it. He kicked 
up the ground on which he was walking together with 
the artifacts of his predecessors contained in it, and 
these became incorporated in the lower part of the levels 
that were being deposited while he was living and which 
he himself was helping to form. But where sterile layers 
occur at intervals, there is no such intermixture, and at 
Castillo we are lucky enough to have a number of them 
present. Furthermore, after the cave was abandoned, 
recurring damp conditions lead to the formation of 
stalagmite, and the whole deposit had been sealed in 
in such a way that burrowing animals have not been 
able subsequently to disturb it. A diagrammatic section 
bc'ving this succession will be found on page 22. 

The names oi: the left hand side of the table refer to 
the materials of which the different sterile layers were 
composed; those on the right hand side indicate the 
cultures to which it has been found possible, in the light 
of k-iowledge obtained from a number of other excava- 
tions, to allocate the various industries there present. 
The names of the cultures are derived from those of 
various localities in France where each was first recog- 
nised, thus: 

The Azilian is named after the great cave at 
d’Azil in the Pyrenees wher. ’ *’nes belongi- 
this post palaeolithic (mesolithi e were ^ 

ear+h ’ m a deposit on the lei l r'f 

le it plunges into the hii 
n.i . ..unnel of Mas d’Azil. 

The i./,:^dalenian is so called after the rc':’:^ * i .or 
of La M^f. ileine which is to be found low do'" i' > th j 
right bank of the River Vezere, a tribuP:- ■ the 
Dordogne, opr cTte the Chateau of Marsac " ‘ v ' * ;• 
above the vii)a 5 .c of Les Eyzics. 
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The Solutrean commemorates Solutr^, where the 
culture was first recognised in a large rock-shelter which 
opens at the end of an isolated hill not far from the 
village of that name in the department of Saone-et- 
Ix>ire, not so far from MScon. 

The Aurtgnacian is named after a small rock-shelter 
called Aurignac which existed near St Gaudens, in the 
Pyrenees district, but which has now been completely 
quarried away. 

The Mousterian is so called after a rock-shelter in the 
village of Le Mousticr some ten miles or so above Les 
Eyzies. 

The Acheulean is derived from St Acheul, a suburb 
of Amiens, where beds in the gravel terraces bordering 
the River Somm^ have for many years yielded rich in- 
dustries of this culture. 

A majority of the cultures that have been recognised 
in western Europe occurred at Castillo, with the excep- 
tion of the earlier stages of the Acheulean which are 
generally called Chellean* (from gravel pits at Chelles- 
sur-Marne) and certain still earlier industries which 
will be considered later on. Naturally, as the cultures 
themselves persisted for long periods, they are often 
subdivisible and, as will be seen from reference to the 
section, some, though by no means all, such sub- 
divisions were present at Castillo. The industries be- 
longing to the different subdivisions of a culture are 
naturally closely allied to one another and it is generally 
possible to recognise in them some sort of evolution 
from a more primitive to a more evolved type. 

The student reading the above account of the finds 
at Castillo will have begun to realise how an archaeo- 
logical record has been obtained; but although the site 
was the richest known so far, it was by no means com- 

* > Nowadays frequently called Abbevillian. Little true Chellean 
occurs at Chelles! 
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plete. It will be advisable therefore at this stage to leave 
as it were the actual held work and consider the complete 
archaeological record as pieced together from informa> 
tion obtained from all the various digs that have been 
so far made. 

As long ago as 1 836 Thomsen (a Danish prehistorian) 
suggested a threefold division for human history and 
prehistory. The human story could, he said, be told in 
three volumes, the latest, which has not yet been com- 
pleted, covering the period since the use of iron for tool- 
making purposes was introduced. The middle volume 
is concerned with the time before iron came into general 
use, but when the smelting of copper and the alloying 
of it with tin to make bronze had been discovered. The 
first volume, with the earlier part of which we are con- 
cerned in this book, deals with a time before anything 
was known of metal, and when all artifacts had to be 
fashioned from such substances as stone, flint, hope, 
horn, antler, ivory, etc., and doubtless also, although it 
has not been preserved for us, from wood. This first 
volume is again subdivisible into four part^ during the 
last of which, the neolithic or New Stone Age^ although 
^the use of metal was still unknown, agriculture, domestic 
'animals and pottery-making had become common. 
Separated from the neolithic age by the mesolithic 
period was the earlier and far longest portion of the 
first volume — ^the palaeolithic or Old Stone Age, with 
which we are here concerned. This deals with the time 
before agriculture or the domestication of animals was 
practised. Man was in the food-gathering not the food- 
producing stage; he was still a hunter only, not yet a 
herdsman or a farmer, and in the deposits of Castillo 
we have already seen something of the kind of material 
he has leift behind for us to study. Still earlier even 
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there was another period, about which unfortunately 
we know all too little, but which has been called 
“eolithic” (from tfw=dawn and //7Aw= stone). 

The following table will perhaps make this whole 
succession of cultures clear: 


Steel 

and 

Iron 

Bronse 

and 

Copper 


Stone 


Variously subdivisible 


Variously subdivisible 

Neolithic or f Subdivisible into a 
New Stone Age ] number of cultures 


Mesolithic 

j Subdivisible into a 
[ number of cultures 


Ptlaeolithic 

Upper ^ 

palaeolithic 

[ Magdalenian 

1 Solutrean 

I Aurignacian 

or 

Old Stone Age 

Middle 

palaeolithic 

1 Mousterian 



f Acheulean 


Lower 

1 Chellean 


palaeolithic 

1 



Abbevillian 


Eolithie 


Late Levalloisian 
Late Clactonian 
Tayacian 
Mid and Early 
Levalloisian 
Mid and 
Early Clactonian 
Cromerian 


For the sake of simplicity the various subdivisions 
of the cultures have been omitted; these will be men- 
tioned in due course when the cultures themselves are 
described. 

So far we have been solely concerned with compiling 
the archaeological record, and this perhaps is one of the 
most important contributions to knowledge that the 
prehistorian has made. Instead of a chaos of cultures 
there is now order, but it must be remembered, as has 
been said previously, that this archaeological record is 
only strictly applicable to western Europe. The major 
subdivisions, iron, bronze, stone, have a Very wide, 
perhaps world-wide, application. Again, it seems likely 
that almost everywhere the food-gathering stage pre- 
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ceded that of food producing, or in other words a 
palaeolithic stage antedated the neolithic civilisation. 
On the other hand, the sequence of cultures outlined 
as occurring within the limits of palaeolithic times has 
a more restricted distribution, and the subdivisions 
of these cultures again a more local distribution still. 
Geographical considerations must now be taken into 
account. At the same time with this caveat the above 
table can be treated as a general standard, more par- 
ticularly as our chief concern will be with the areas 
where it holds good, for the simple reason that it is in 
them that most exploration work has been done. 

TYPOLOGY.* A sequence of cultures having been ob- 
tained, the prehistorian’s next task is to stucfy in detail 
the various industries belonging to them, and in doing 
this he must have recourse to considerations of typo- 
logy. Typology is concerned with the classification of 
artifacts, and just as the stratigrapher attempts to make 
order out of a welter of cultures, so the typologist tries 
to classify all the various implements into groups or 
Emilies. For this purpose two methods maj^efbllowed, 
or rather, mpre strictly speaking, two considerations 
cmust be always kept in mind. To begin with, the form 
of the tools must be noted, together with any charac- 
teristics, which appear from the frequency of their 
occurrence to have been definitely intended by their 
makers; while at the same time the method of manu- 
facture of the tools must not be lost sight of, for even 
when making the same kind of tool peoples belonging 
to different cultures did not always do so in exactly 
the same way. The importance of this latter considera- 
tion has only recently been sufficiently recognised, but 

> Purely technical considerations, the various methods used for 
making flihctools, will be dealt with in the next chapter. 
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it is proving more and more useful to the typologist 
in his classifications. 

As an example of his method of work, let us suppose 
that an industry obtained by excavating a site has been 
presented to him for classification. His first business 
will be to group the artifacts into families, taking some 
obvious characteristic as a criterion of a family. In 
practice it is found that the number of these families 
is small, and indeed in these days they have become 
perhaps rather stereotyped, and it is only rarely that 
a new and distinct family is recognised. The character- 
istics of the various families will be described later on 
in the chapter dealing with tools. As a result of this 
preliminary classification, the typologist will find in 
front of him several heaps of implements, the contents 
of each heap, from certain points of view, being some- 
what similar to each other. Each heap then itself under- 
goes a second examination, as subdivisions within the 
families are frequently possible. Consequently each 
original heap will be found to be divided up into a 
number of smaller heaps ; and sometimes the process 
can be again repeated, until finally he is left with many 
small groups each containing almost identical tools. 

In the course of this first sorting, the analogy of 
families has been used; the typologist has as it wef-w 
separated the Smiths from the Browns, and these again 
from the Robinsons. But it sometimes happens that 
the analogy can be still more closely pressed. While all 
persons called Smith are not interrelated, some of them 
are, and we can observe more than one generation of 
Smiths who are immediately connected with oneanother. 
The same is sometimes true within the families of tools. 
We can occasionally note an evolution of a given type 
from a more primitive to a more evolved form. One 



t8 THE OLD STONE AGE 

Smith may have children and grandchildren. In this 
case the former should clearly be older than the latter 
and it is sometimes possible to check the truth of the 
hypothesis by stratigraphical means. . For example, 
there is a kind of tool known as the pointed knife blade 
and an evolution from the primitive form {Audi knife 
blade) to the much more developed Chdtelperron variety 
can be determined on purely typological grounds, and 
actually, where a stratigraphical sequence containing 
this particular family of tools occurs, the Audi variety 
is invariably found in layers below those containing 
Chdtelperron types. Thus the typologist and the strati- 
grapher can usefully check each other's results, How- 
ever, such evolutions within the tool-families are all top 
rare and as a rule the various members appear to be 
unrelated. 

So far we have assumed that the typologist has 
been dealing with a single industry only or with ^in- 
dustries belonging to one culture. Where, however, he 
is concerned with more than one industry belonging to 
different cultures he will especially have to J(;eep in mind 
the second consideration, i.e. the method of manufacture 
of the tools. Often the same family of tools, for example 
iance points, will occur in the industries of different 
cultures, but frequently not only will the general shape 
of the points be somewhat different but the process of 
their manufacture, i.e. the way they were chipped, will 
vary considerably. 

ASSOCIATED FINDS. This line of attack takes into 
consideration the objects found in the deposits with 
the industries. It is less important than stratigraphy or 
typology, being rather useful as a check on the results 
' obtaine4^by these two than as itself producing much 



METHODS OF STUDY 29 

new information. Nevertheless it is often very helpful 
when problems of dating are on the tapis. To begin 
with, of course, the investigator must be certain that 
the association in question is real, i.e. original, and not 
fortuitous. For instance, surface finds of industries 
belonging to a certain culture in South Africa are fre- 
quently associated with fragments of bottle glass. Now 
bottle glass was only introduced into that country a 
comparatively short time ago, therefore, if the associa- 
tion could be proved to be real, the culture in question 
could not be considered to be of any great antiquity. 
However, in the case of surface finds it is well-nigh 
impossible to demonstrate that the association is not 
accidental, that it is not due to subsequent introduction, 
in the above rase pf bottle glass, at a much later date. 
On the other hand, where an industry occurs sealed in 
in a layer in a rock-shelter and associated with the bones 
of an extinct fauna, then the association cannot be con- 
sidered to be anything but authentic, and the antiquity 
of the industry must be the same as that of the extinct 
animals. 

But considerations of associated finds are perhaps 
more specially useful to archaeologists dealing with the 
somewhat later periods, when interchange of objects by 
trade or otherwise was more general. Suppose, for' 
example, that an industry of doubtful age has been 
discovered in one area and associated with it has been 
found an object, a bead or the like, of peculiar form, 
which is known from its type to be the work of another 
people and to be of a definite date. It will then be clear 
that the industry cannot be assigned to a period earlier 
in time than the date of the bead; but once again there 
must be definite evidence that the association is original 
and not due to subsequent infiltration. 
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STATE or PRESERVATION. In discussing the state ol 
preservation of an artifact, the prehistorian must keep 
two considerations in mind: (i) how much the object 
has been mechanically rolled or weathered; (ii) how far 
chemical changes have been at work altering the com- 
position of the specimen. 

Mechanical rolling is due, as a rule, to water action 
and takes place, as its name implies, when an artifact 
is rolled about in a stream or hurled about on a beach. 
It tends to produce a rounding of the edges between 
the various facets, if the implement is of stone or flint, 
and finally reduces the specimen to a pebble. More 
fragile materials such as bones, etc., seldom survive 
much mechanical weathering. As will be at once 
realised, tools found in rock-shelter homes have seldom 
undergone this kind of treatment. It is implements 
found in open stations that have thus suffered. 

It is clearly not at all true to say that a mechai^ically 
rolled specimen must be necessarily older than one that 
has not so suffered. A tool may have been dropped by 
man at some very early date and becQpie almost im- 
mediately incorporated in a brick-earth or gravel and 
there remained unmoved until excavated by the pre- 
histcn-ian. At a much later date another tool dropped 
on the same place may, owing to some natural chance, 
have been carried away and rolled about in a stream for 
a considerable time before it, in its turn, came to rest 
and became incorporated in some deposit. Obviously 
in this case the more worn specimen will not actually 
be so old as the unrolled one. All that can be definitely 
stated from a study of mechanical rolling alone is 
whether a specimen has or has not been moved fai 
from the place where it was dropped. When a specimen 
has ha^ to travel a long way it is seldom that it escapes 
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damage. Where it has become incorporated in some 
deposit close to where it was dropped, as a rule it is 
found to be but little rolled. 

It sometimes happens that when an industry is ex- 
amined by the typologist, he finds tools, which on 
purely typological grounds he would consider to be of 
a certain age, associated with others which for similar 
reasons would be classed as more recent. In such cases 
it will often be found that the older tools show a greater 
degree of mechanical rolling than do those of the later 
date, a confirmation of the conclusion arrived at typo- 
logically and perhaps open to some such explanation as 
the following. It not infrequently happens that a river 
denudes away a gravel bed and redeposits it elsewhere. 
In such cases of course any implements contained in 
that bed will also suffer denudation and redeposition, 
in which case they will, as a rule, show a greater rolling 
than do the tools of subsequent date that were dropped 
by man near by and incorporated in the new gravel as it 
was forming.* This is only one example of the use of 
a study of mechanical rolling to the prehistorian and it 
indicates that while it is dangerous to deduce any very 
definite information from such a study by itself, it can 
be very useful when employed in conjunction with one 
of the other methods of approach to the problem. Once 
again, as with the question of associated finds, it is 
useful rather as a check than as itself a direct source 
of information. 

Coming now to the second consideration of how 
chemical changes may have been at work in altering the 
composition of the specimen, this will be found to be 
chiefly important in the case of flint, where chemical 

* 'Hie age of a gravel, then, must usually be that of the culture 
represented by the contained unrolled specimens. 
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changes at the surface produce a definite skin or patina. 
This matter will be more particularly considered in a 
subsequent chapter (p. 54). It suffices here to say that 
chemical weathering of flint is also very capricioiis, and 
will not infrequently be found to be different on two 
sides of the same implement. Within a restricted area> 
such as a single gravel pit, however, it can be of con- 
siderable importance. 

Tools made of bone or antler, etc., undergo a special 
kind of chemical weathering. When fresh they contain 
a good deal of organic matter: soup can be made by 
boiling them in water. But in the course of time this 
disappears and only the mineral substance remains. 
Bones in this condition are natvirally very fragile, 
but frequently the organic matter is replaced by a 
deposit of mineral material. The bones are then de- 
scribed as being fossilised, the cellular structure stilh 
surviving and being visible to the naked eye. Some- 
times matters go, a stage farther, the whole bone is 
replaced by stone, merely the general shape surviving; 
it is then described as being mineralised. The words 
fossilised and mineralised are used somewhat loosely, there 
is, Rowever, a gradation between them. Once again no 
information as to age can be deduced from the study 
of fossilisation of the bone tools alone. The surrounding 
conditions are the controlling factors and bones may 
even sometimes survive for a very long time while sdll 
containing much of their organic contents; on the other 
hand complete fossilisation or even mineralisation may 
under certain circumstances be very rapid. 

scientific methods for dating finds. Of 
fecent years .9iuch valuable help, especially as regards 
dating, has been supplied by other scientific disciplines. 
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Thus the physicist by the radioactive carbon (Cm) 
method can in some cases determini the actual age in 
time of a given specimen, while the chemist by the 
determination of the fluorine content in the bones found 
at a given site can say whether they are all of the same 
age or not. The nitrogen and phosphate contents of the 
soils also can sometimes give important information^ 
while the palaeobotanist can determine the climates, and 
' so often the relative ages, of many,of the later cultures 
by the method of pollen analysis. Finally the petrologis^ 
too, has been roped in to find out whence came the raw 
materials used in tool making, especially in cases when 
some fine-grained rock other than flint is in question. 
When it can be stated with certainty where the raw 
material occurs it is often possible to suggest primitive 
“trade routes” and other lines of contact between dif- 
ferent cultures. Of these new aids to study perhaps the 
three more important ones are the Cm method of dating, 
the fluorine test and pollen analysis. A very brief 
account of each will, therefore, be given. 

Cosmic rays which are continually bombarding the 
earth produce in the atmosphere neutrons which in turn 
hit the atoms of nitrogen in the air and are absorbed by 
their nuclei. But these nuclei are unstable and each 
throws oflF a proton with its positive electric charge, 
leaving what should be the atom of nitrogen (atomic 
weight 14) with the residual negative electric charge. 
But this becomes a carbon atom of atomic weight 14 
instead of 12 as is usual for carbon. Cm behaves like 
C*» and combines with oxygen to form carbon dioxide 
which is absorbed by plant life in the normal way, and 
through plant life by animals. But Cm atoms dis- 
integrate. As long as cosmic rays bombard the earth 
a norm is reached in the atmosphere, and th^pefore too 

BIA 1 
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in plant and animal life which is continually absorbing 
the O 40 a. But when a plant or animal dies absorption 
ceases and disintegration takes place. In something over 
5600 years only half of the C*4 remains and^in another 
similar period only half of that residue. If, therefore, the 
amount of Cm still present in the charcoal or bones found 
in a given level can be determined the actual age can with 
reasonable accuracy be deduced. This newly discovered 
method of dating is of the greatest importance and where 
proof from other sources has been available has been 
amazingly accurate. But there are many practical dangers 
to guard against. Specimens for analysis must be collected 
with meticulous care to avoid admixture with the 
specimen either of extraneous live material, whereby the 
readings would naturally be too high, or vice versa. Again 
the human factor in the actual determination has to be 
remembered. Results are most accurate for medium 
dates and beyond 30,000 years become less reliable. 

The fluorine test depends on the fact that bond 
(calcium phosphate) absorbs fluorine dissolved in per- 
colating water, resulting finally in the formation of a 
stable fluor-apatite. At any given site, th?R, where 
bones, whether animal or human, occur, should they all 
becof the same ’age they will all yield the same per- 
centage of fluor-apatite. But let us suppose that at a 
given site there are. a number of bones of domestic 
animals as well as a human skull. If the human skull 
yields a far greater percentage of fluor-apatite than do 
the other bones it will be older than they are. If the 
percentage is similar then the human, skull is contem- 
porary with the domestic animals. Once again there are 
dangers to guard against when using this method of 
comparative datiag. The rate of absorption depends on 
the amount of fluorine in the percolating water. If this 
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is large there may be a great deal of fluor-apatite present 
even in the case of fairly modem bones and the differ- 
ence between the percentages in the bones of different 
ages may be less marked in consequence. The f uotine 
test has been useful at such sites as Galley Hill on the 
I-.ower Thames where the skull was shown to be not 
very ancient. 

The tree composition of a forest depends partly on 
the soil and largely on the climate. Should forests occur 
on the borders of a fen the pollen from the trees gets 
blown over the fen and becomes incorporated and pre- 
served in the accumulating peat. Should the climate 
change, new kinds of trees will replace the old, and 
different kinds of pollen, for each tree has its own re- 
cognisable shape of pollen grain, will be swallowed in 
the peat, by now, ot course at a higher level. A section 
through the accumulated peats will therefore yield a 
series of layers containing pollen grains from the trees 
which formed the forests — grains whose presence can 
not only be recognised but their numbers counted and 
proportions determined and any climatic changes there- 
by assessed. Should man have lived in the vicinity it 
sometimes happens that his tools, too, get into the 
various peat layers. Thus becomes possible a correlation 
between the various cultures present and the climate 
changes that have taken place. This method of study is 
more particularly important in early holocene times, in 
the case of mesolithic cultures. Or course the method 
is not fool-proof. Latitude, longitude and altitude have 
to be taken into account. In the north the forest com- 
position may be still a pine-hazel complex while to the 
south at the same time the same culture will be found 
associated with a mixed oak forest. But it has been of 
great archaeological importance and help of recent years. 



Chapter III 


TOOL-MAKING 

U NTIL upper palaeolithic times man fashioned 
his tools almost exclusively of stone, but with 
the coming of the Aurignacians (Homo sapiens) 
Other materials were added, viz. bone, horn, antler and 
ivory. No doubt throughout palaeolithic times wood 
must have been employed for many purposes but 
naturally this material has not survived. At the same 
time the student must always beware of judging the 
importance of a prehistoric culture solely by the quality 
of the stone industries which are found. He should 
always remember that a comparatively poor stone in- 
dustry may have been accompanied by a richer one 
made from perishable materials. 

STONE TOOLS 

For making his tools palaeolithic man em^oyed any 
kind of suitable stone which was available, and, where 
they happened to occur in the locality, fine-grained 
rocks were often en^loyed. But however hne-grained 
such rocks may be, they cannot be readily fashioned by 
knapping and the resultant tool has an edge which 
though tough can seldom be made even or sharp. The 
reason for this is of course clear. A rock is not a 
homogeneous substance; it is composed of a number of 
minerals and these vary in hardness and may or may 
not cleave readily in all directions. It follows that, even 
when'fine-^^rained, any attempt to produce a cutting 
edge by chipping would be bound to be somewhat of 
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a failure, and it is indeed marvellous what comparatively 
excellent results were sometimes obtained even when 
quite refractory material was used. 

But thdPe is one substance which is very suitable for 
the purpose, being so homogeneous as almost to act as 
if it were a mineral and cleaving readily in any direc- 
tion, namely flint. In composition flint is a hydrated 
silica, having, a variable amount of water loosely held 
in combination. It is of common occurrence in nature, 
appearing frequently as bands of nodules in chalk, 
deposits. When for any reason the chalk matrix gets 
denuded away, the harder flint nodules remain on the 
surface of the ground, and such is the origin of the vast 
spreads of flint that occur in many parts of East Anglia. 
The exict mode of formation of flint has been a matter 
of some controversy, but it is fortunately not of very 
great importance to the prehistorian who, after all, is 
only concerned with the substance once it has got into 
the hands of man. In many cases, however, we must 
look to organic action for the explanation. A number 
of fossil sponges required silica to build up their internal 
structure, and had the power of abstracting the neces- 
sary material from sea water which carries it in solution 
in small quantities. Flint nuclei were thus formed which 
grew bigger by a process of accretion. It would seem, , 
however, that though this is what frequently happened 
it is not the only possible way of accounting for its 
formation. 

FRACTURE OF FLINT BY PERCUSSION. Flint is a 
very brittle substance, and it fractures in a rather 
peculiar way. Suppose a lump of flint be taken and a 
hard blow -dealt it, the force of the'-^ blow being con- 
centrated RS far as possible at one point. and directed 
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towards the middle of the lump, in nine cases out of ten 
the result will in actual practice merely be a general 
shattering of the whole substance, but in the tenth case 
the lump will break up into two parts in such a way that 
the one piece, a sort of cap with a peculiar shaped 
hollow on its under surface, can be lifted off the other 
piece which has a corresponding nipple-shaped pro- 
tuberance exactly fitting the hollow. This protuberance 
is found to consist of a double cone, that is, of a cone 
with steep sides truncated and surmdunted by another 
whose sides are inclined at a far smaller angle to the 
horizontal, there being a regular shoulder where the two 
meet. Around both cones can be seen rings. The pro- 
jection is known a^ the cone, or perhaps more strictly 
speaking, cones of percussion, and the corresponding 
hollow in the cap which comes off as the negative 
cone. Reference to Fig. i will make clearer what is 
meant by this description. It must be remembered 
that the whole phenomenon is the result of a singfe 
blow. 

Suppose, however, that instead of striking our lump 
of flint towards its middle the blow be api^Red at one 
edge. In this case a flake will be struck off and when 
the two pieces are studied it will be found that the flake 
(or very occasionally the main piece, i.e. the core) carries 
on its surface a swelling near the point of impact of the 
blow. This is known as the bulb of percussion (Fig. i , j). 
On the core from which the flake has been struck, there 
is naturally a hollow corresponding to the bulb, known 
as the negative bulb of percussion. In a sense the bulb 
can be considered as a portion of a cone of percussion. 
The point of impact of the blow at the apex of the bulb 
is often visible and the rings we saw as complete circles 
round the cone now take the form of arcs of circles 
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surrounding the point of impact. It should be noted 
that these ripgs, surrounding as they do the point of 
impact of the blow, are themselves indicative of the 
direction from which the l^ow in question has been . 
struck. Wherever we find such rings on a fiake or flake 
scar, we.vC^ always be certain that the blow which 
caused must have been delivered into the con- 
cavities of the rings. It follows then that where we have 
to deal an implement flaked all oyer by man, even 
when subsequent trimming has remd^ed most of the 
bulbs we can — ^from a study of the rings — still 
detern^ne the direction of the several blows which 
removed the flakes and left the flake scars we are 
scrutinising. 

It is really not a bad practice for a student to take 
such a tool as a coup-de-poing (see p. 6o and Fig. 2) 
and mark with little arrows in ordinary ink (which can 
be subsequently washed off) the directions from which 
came the blows responsible for the various flake scars.^ 
As a result he will obtain interesting information as to 
the method of manufacture of the tool and ^e way it 
was held when being fashioned. 

W|ien a flake, is knocked off by a very hard blow it 
sometimes happens that shatter lii^s are seen radiating 
from the point of impact. These shatter lines naturally 
form radii of the rings already described; they indicate 
lines of weakness and show that the blow which had 
been given was too strenuous. When a well-formed bulb 
of percussion, such as frequently occurs on Mousterian 
flakes, etc., is studied, a small flake facet (Fig. i, 3 ) 
will frequently be noticed on the bulb; this is known 
as the bulbar scar (French=A'fl///«rr). It is not due to 
a subsequent atteihpt by prehistoric man to remove the 
bulbar swelling )}y further chipping, but seems to be 
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produced naturally when the main flake is detached. 
The bulb, together with the rings, the radial shatter 
lines and the bulbar scar if present are all solely the 
result of a single blow. 

It can now be appreciated that if a lump of flint is 
selected and blows dealt it at suitable points and in 
suitablej||lrections, an object of definite shape can be 
fashionra either from it or from a large flake knocked 
ofiT it. The former would be what is ^own as a core- 
tool and the latter a flake-tool. Let us for a moment 
imagine ourselves visiting a palaeolithic tool-maker at 
wor^ so that we can observe his modus operandi. To 
begin l^th he will choose his hammer. This will usually 
consist of a hard quartzite river pebble, round or oval 
in shape, and varying in size and weight according as 
the kind of chipping required is of a rough nature or 
fine and delicate; or sometimes, he may perhaps have 
used a wooden mallet. Next he will select a suitable 
natural flint nodule considerably larger than th^ 
tool he wishes to make, which we will imagine is a 
Mousterian side;«craper (Fig. I2, 2 ) to be made on 
a suitably prepared flake which he will remove from 
the nodule. 

Now begins 4iis serious work. Choosing a suitable 
bulge on the nodule he will where necessary trim it and 
remove any awkward lumps by striking off a series of 
flakes, thus forming the upper surface of the future tool 
(primary flaking). Then if the curved surface of the 
natural nodule makes it awkward to apply the blow to 
remove the main flake, he will turn the nodule round 
a little and chip away again until he has got a flat 
surface on to which he can strike just the blow he 
wants. The little flat surface thus produced is known as 
the “striking platform” and when it is prepared arti- 
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ficially, as has just been described, is called a ‘‘facetted’' 
or “|)repared” striking platform (Fig. i, j). This pre- 
paration being accomplished he strikes the main blow 
on to his platform and removes the flake; He has now 
no more to do but to give his flake its final trimming 
to make the sharp convex working edge which it should 
have. Taking a smaller hammer stone and hiding the 
flake horizontally, he produces this % chipping away 
all down one side a number of little flakes whose 
scars intersect with the main flake surface (trimming 
or secondary flaking). It should be noticed in passing 
that the direction of the blows which made the ^cetted 
striking platform was at right angles to that ' which 
knocked off the main flake, and again the direction of 
the blows which made the working edge was more or 
less at right axigies both to that which made the main 
flake surface and to those which formed the prepared 
striking platform. 

But it is not sufficient merely to say that our crafts- 
man “knocked off” flakes; we must examine in greater 
detail how he performed this action. If a piece of flint 
is taken and a blow struck on its edge, a diflFerent result 
will be obtained according as the blow is struck (i) out- 
wards, away from the centre of the flint, or (ii) inwards, 
towards the thickness of its substance (Fig. i, 4 and 5). 
A blow represents a certain amount of force which passes- 
rapidly through air, but when entering the denser medi- 
um of the flint, very soon grows less and less in much the 
same way as an individual running freely in the open 
countryside is brought almost to a standstill when he 
tries to get through a dense crowd. In the case of the 
first kind of blow, although this force is considerably 
lessened \irhen passing into the flint, it has not so very 
far to go, and so gets through the dense medium yout 
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into the air zgdn before being completely dissipated. 
As a result a dean flake* is removed and a smooth flake 
scar left. In passing an exploratory finger from any 
one such flake scar to a similar neighbour no impeding 
ridge will be encountered, a finger-nail placed at a 
(Fig. 1, 4) will slide over the angles at a and B smoothly 
and without meeting any obstruction. 

In thdsecondrekse, on the other hand, the direction of 
the bloWis inwards into the substance of the flint and its 
force is spent before getting through to the other side. 
There results a fracture or crack in the flint, starting at 
the point of impact of the blow, but coming to an end 
after th|b flint has only been partially penetrated. In some 
cases nothing further happens and the little cracks can 
sometimes be seen, but since they represent lines of 
weakness subsequent weathering frequently makes them 
more visible. But as a rule the blow, besides forming 
the crack, also has a shattering efipect and a small portion 
of the flint gets broken off, roughly at right angles to^ 
the line of the crack, and a flake scar results. But what 
a different flake scarl There is found as it were a sort 
'of step (Fig. I, 5, ^ r) and it is no longClP*possible 

for the finger to pass smoothly from one chip to the 
next. The step effectively prevents such transit. In the 
firSt case the trimming is said to be of the “feather 
edge” variety, the result of “free flaking," and in the 
second case of the “step” or “resolved” kind. While it 
is untru^to aflirmjthat either of these methods of flaking 

> RiNGB FKACTUM. Occadonallj B flake Huiy bc obseived whoK cdgc 
vnll be found to curl over at the end farthest from the bulb. This 
phenomenon is known as hinge fracture (Fig. i. 3 ). Prehistoric man 
could not make use of it as it cannot be produced at will. It is there- 
fore of little importance to the prehistorian thpugh he should be able to 
recognise it. 
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was exclusively used at any one time or by peoplepf any 
one culture, it can be safely stated that step fl^ng was 
very commonly used for secondary working^ in middle 
palaeolithic times. In the nature of the case scars resulting 
from step flaking are, on the whole, rather smaller than 
those produced by free flaking. This technique is, there- 
fore, chiefly employed for secondary worl^g, and is 
particularly used for sharpening the -working edges of 
the tools. Such flake scars usually show the bulbar ringps 
very clearly. In the case of free flaking, where the blow 
goes slick through the flint like a knife through an 
apple, although these rings occur they are usually r^er, 
flatter and less well marked. 

It will now be clear in what manner the dilference 
between these two methods of flaking depends on the 
direction in which the blows are struck, and that this 
difference represents to some extent a real choice in the 
technique or manufacture. Free flaking very often 
removes roughly quadrangular flakes, leaving corro- 
sponding flake scars on the core but, sometimes, on 
such tools as coups-de-poing flake scars can be noted 
which are much more regular in shape, being long and 
narrow and shallow with roughly parallel sides, so that 
the flakes which have been removed must have been 
quite thin compared with their length, much thinner 
than is usually the case when free flaking is employ^ 
(Fig. 1, j). Rings are prominently seen, being oftm 
numerous and close together. These phenomma are the 
result of what has been called “controlled" flaking, and 
it has been claimed that they result fVom the use of 
wooden mallets instead of hammerstones, the soft wood 
producing something of pressure action instead of the 
sharp percussion of the harder stone hammer. It has 
also been suggested that the modus operands for pro- 
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ducing such flaking consisted in so holding the flint to 
be flaked in the flat of the hand that the blows could be 
struck near the finger tips and directed along the line 
of the fingers, whose pressure on the flint would tend 
' to damp down the impetus of the blow iu their direc- 
tion, thus partially changing its character by turning as 
it were percussion into pressure. For, as will be seen 
from studying a subsequent paragraph, many of the 
phenonUB^a observable in the case of this controlled 
flaking are simply those found on objects fractured by 
pressure. 

An ii^enious method of flint tool-making was prac- 
tised very early date by the peoples of certain 
cultures. Before the discovery of pressure flaking (with 
which we shall deal later) it was by no means always 
easy for the craftsman to obtain a large tool, such as a 
disc with sharp edges, which would be very thin com- 
pared with its Sjj^. In order to do this by percussion 
alone, the following method was adopted. A suitable^ 
nodule of flint was chosen and a selected upper surface 
worked over by flaking until a flattish face resulted. The 
sides of the nodule were now boldly trimmediiaway so 
that the future tool was as it were blocked out, though 
still attached to the core. A striking platform was next 
prd|>ared and a single blow then detached the required 
tool which would consist of an object whose upper 
surface was flat as a result of the primary flaking while 
still on thf nodule, and whose under surface was a flake 
surface resulting from the blow of detachment. In the 
case of large specimens any shatter effect which might 
result from striking off the implement from the core 
might have been nullified by burying the core in sand 
before detaching the tool, or by binding a skin round 
it. This method of tool making is known as the Levallois 
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flake technique; the detached tools being called by this 
name and the cores from which they were struck, 
tortoise cores. The name Levallois flake is derived from 
a suburb of Paris where certain flakes made in this 
manner were first recognised. As these happened to be 
oval, the cores from which they were struck necessarily 
somewhat resembled a tortoise in shape, hence the core 
name (Fig. 6 , 2 and 4 ). 

Another way of breaking flint or rock is by the so- 
called swinging-blow method. This is particularly useful 
where large blocks of material have to be broken up. 
The lump of material is taken up in the hands and with 
a swinging blow hit against a hard block of^rock or 
anvil. As a 'result a flake is detached with a single- 
facetted striking platform inclined at a high angle, about 
120°, to the flake surface. While this method of 
fracturing flint was in common use among the so-called 
Clacton cultures it must be remembered that the 
swinging-blow technique was used at all times and in all 
areas, more especially where flakes had to be removed 
from large nuclei. As it occurs so frequently in the case 
of Clacton industries the resulting flake is often called a 
Clacton flake and the swinging-blow method the Clacton 
technique. But the student must beware of muddling 
up a technique with a culture. The so-called Clacton 
technique was not confined to the people of the true 
Clacton culture. 

Certain industries in upper palaeolithic timues present 
us with a type of flaking known as “fluting**. Here 
long, narrow, shallow flakes with parallel sides have 
been removed, and the resulting tool is often of 
extreme beauty (Fig. 1 5, 4 ). As its^name implies, this 
type of flaking can be fancifully compared with the 
shallow 'flutings such as are sometimes seen on 
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architectural columilll; but how prehistoric man 
managed to strike off these thin, narrow flakes is not 
clearly understood. 

A long, narrow flake with more or less parallel 
sides, and oftm thin and flat relative to its length 
is called a blade (Fig. 6, j). Such - blades must 
usually have been detached by means of a punch as 
the point of impact must be small and the direction 
of the j^w accurate. A bone punch would serve the 
purpos^. It is significant that blade industries appear 
with Ac upper palaeolithic when bone was in frequent 
use. Of course the term blade industry does not imply 
that of^ry tool ;tnust be made on a blade. But the 
propomon of blade tools to those made on flakes or 
cores is high. 

Nature, unaided, frequently fractures flint by per- 
cussion, and most of the phenomena which we have 
been describing, with the exception, perhaps, of that 
due to controlled flaking, can be observed on specimens 
.factored solely by natural means. Imagine a piece or 
flint rolling down the hillside in a mountain torrent. It 
is hurled^about from side to side and knoc^d against 
the^rocks in its descent, receiving blows from all direc- 
tions and beconjing covered with flake scars. This state- 
ment is perhaps not always literally true. It is often 
rathtf that the flint itself gets turned about in the stream 
and so when the rings of each flake scar are studied the 
blows have apparently come ftx>m all directions. For 
convenience, however, it is usual to imagine either that 
all the blows come from one direction only and the flint 
is twisted about, or that the flint is held constant and the 
blows come from different directions. Naturally in the 
case of our stream both factors come into play) although 
the general downhill movement tends to make ue 
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direction of the blows more or lets constant. From the 
point of view of the argument it 'matters not at all, but 
for descriptive purposes it is easier to imagine that one 
factor is always constant. Let us imagine another case 
where a piece of flint has become wedged between two 
rocks at the bottom of a stream, and receives blows from 
other stones that are being tumbled along by the water. 
Here, as the stream is necessarily flowing downhill, the 
direction of the blows given to the piece of ^t will 
always be the same, or nearly so. The same^sort of 
phenomena can be observed on the sea beach. A pebble 
hurled about freely by the force of the waves will be 
chipped in all directions, but one wedged on tlw shore 
will show only a single direction of battering bfows — 
incidentally rather due to the sucking back of the stones 
against the flint than to any hurling of pebbles against 
it by the force of the waves. It follows, then, that nature 
can chip a flint by blows coming from every direction, 
or from one direction. 

The one thing nature cannot do is to chip a flint in one 
direction, then turn it at right angles and repeat the 
process, and then again turn it -more or less at right 
angles and trim an edge: this process involves the 
control of the human will. If a student will look back 
a few paragraphs to the imaginary picture of the 
prehistoric tool-maker fashioning a Mousterian side-^ 
scraper, he will note such distinctive directions of blows ' 
occurring. We thus have a criterion to enable us to 
state with absolute certainty whether a chipped flint 
is an artifact or not. If there are two, or much better 
three, definite directions from which came the blows 
responsible for the flake scars, then the specimen has 
been humanly fashioned. Of course when studying an 
indus^ibT'.i't'is not always necessary to demonstrate this 
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proof in every case. Man was perfectly capable of 
choosing a flat piece of natural flint of suitable shape 
and size and turning it into an effective tool by giving 
it a sharp working edge^ when the blows will have come 
from one direction onl^. When we have to deal with 
an undoubted occupation level where ai^facts abound, 
whether in a rock-belter site or open station, there is 
often ervery reason to accept as artifacts specimens which 
theoned^lly could have been made by natural means 
aloi|eiif,%ut in other instances where important results 
dept^nd on thie acceptance or rejection as artifacts of 
certain chipped specimens, it is necessary to invoke this 
critei||^n, and to demonstrate by its means the certain 
necessary presence of human beings who must have 
designed and fashioned the objects.^ 

Frequently beautiful specimens are collected showing 
but a single trimmed edge made by blows from only 
one direction. In most cases, as has been said above, it 
is impossible to be sure that these are really artifacts, 
but it is true to say that nature is somewhat rough 
and irr^ular in her trimming, especially when she 
is using the percussion method, and, wher^ percussed 
trimmed edge has regular little flake scars carefully 
truncating thp edges between two other larger scars, 
it is likely that man had a hand in the fashioning. 
Nature is all too frequently inclined to batter, and this 
battering effect is a very recognisable and tell-tale sign 
that the chipping on ^e object has been purely her 
doing. Unfortunately, no amount of description even 
in detail can be as helpful to the student in ws matter 
as can a small collection of natural and artificial fractures 
set out for his study, and it is therefore to be hoped that 
our muaeums, both great and small, will not neglect to 
make such exhibitions a permanent feattire of their 

* Only true artifacts show evidence of real design in dm kaaj^ing. 
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work. It is just as important to set out for public use 
a case of carefully selected and well-labelled natural 
fractures as it is to exhibit an endless series of tools, 
often of quite similar type, that may happen to occur 
abundantly in the locality. 

PRESSURE FLAKING. Percussion flaking has been 
dealt with in detail, as it is perhaps the most important 
method of fracturing flint used by palaeolithi&xnan; 
but pressure flaking, it must not be forgotten, not 
only very much in use at one period (the Solutrean,,see 
Hg. 7 , a, 6 and S') but was also probably much employed 
throughout upper palaeolithic times for finer secondary 
working. Pressure flaking, as its name implies, consists in 
the removal of small flakes by the application of pressure 
at a given point » flint edge with a suitable implement 
made of stone or bone. Usually only fairly small thin 
flakes of flint can be removed, for the pressure that can 
be applied is seldom sufficient to remove thick flakes. A 
characteristic appearance of the resulting flake surface* 
is frequently such as to give rise to the term “fish- 
scale” flaking. Such flaking is often observable on 
many of our early metal age flint tools in East Anglia. 
Indeed, it is almost a criterion that can be used to 
separate these metal age artifacts from those of earlier 
neolithic date. Next we can notice the pronounced and* 
close-packed bulbar rings on each of the flake scars. 
Where a specimen has not been subsequently weathered, 
these close-packed rings reflect and refract the light in 
such a way as to give it a glassy or waxy appearance. 
While bulbs of pressure, corresponding to bulbs of 
percussion, occur, these are far less pronounced than 
when percussion has been employed. As has been said, 
pressure flaking is especially suitable for fine workman- 
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ship, since the craftsman is* able to apply pressure at 
exactly the point he desires and to exactly the degree 
that is required. The connection between it and con- 
trolled flaking has already been mentioned. Controlled 
flaking represents, as it were, a sort of transition between 
tfa^e two methods of fracturing flint. 

Nature, of course, can also fracture flint by pressure. 
The weight of a vast mass of superincumbent earth 
on containing flints closely packed together will 
oftfanprodUce pressiu-e fractures. Again, a gravel terrace 
running along the edge of a steep hillside and con- 
taiiu^ a number of flints in contact with one another, 
will IBmetimes tend to “creep” somewhat downhill 
towards the bottom of the valley under the influence 
of gravity. Slight differential movements within the 
gravel terrace set up pressures among the various flints, 
and fractures result, ^here is no need to suggest further 
possibilities, the student can imagine them for himself. 
It only remains to say that pressure-flaked object^ in 
pwhich the force came from one direction or from many 
directions and was due solely to natural means are also 
of common occurrence ; but, as in the case of percussion, 
nature cannot by pressure flake specimens, the pressure 
having come from two, or better still three, specific 
directions oalyt Only man can design. 


THERMAL ACTION. Flint expands slightly on being 
heated and contracts again when cooled; it is, however, 
a very bad conductor of heat, and the interior of a block 
of flint cannot therefore readily adapt itself to the results 
of rapid changes of temperature which affect the surface, 
and fractures consequently appear. This method of 
flaking flint thermally does not seem to hfwe been em- 
picked by pal^ieolithic man. But natural speciniens of 
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It are so common and characteristic, and^ objects ob- 
viously thus fractured are so often collected by the 
amateur who frequently considers them to be artifacts, 
that a word or two about the phenomena connected 
with it will not be out of place. 

A flat surface of flint resulting from a thermal fractijre 
shows a series of irregular closed rings abodt a central 
point, which is either a small depression or a tiny pimple 
(Fig. 1 , 6). Even when a specimen has subsequent been 
broken in half and the rings therefore are no ranger 
closed, their irregularity distinguishes them at once 
from bulbar rings whether the result df percussion or 
of pressure. Again, a thermally fractured surf4|^e has 
a characteristic appearance which unfortunately cannot 
be described, but which once seen is seldom afterwards 
mistaken. Frost action frequently causes a pocking of 
the surface, small discs of flint oqiming off. These arp 
sometimes of considerable size, and have been mistaken 
when subsequently weathered for the opercula of certain 
fossil shell fish. ^ 

A special variety of fracture known as “starch” 
firacture is responsible for bars of flint whose sides are 
apparently formed of long parallel facets, the whole 
frequently having a sort of columnar structure. That 
the facets forming the column of flint are not the result 
of percussion or pressure flaking can be clearly perceived 
from the complete absence of bulbs or rings. Although 
on a very small scale, these bars of flint due to starch 
fructure may be compared with the basalt columns of 
the Giants’ Cause\/ay. It would seem that this kind 
of fracture is the result of breakage due to shrinkage of 
the flint. Starch fractured specimens are fairly common 
on the surface of the land in East Anglia, and again 
and again they have been mistaken for cores from 
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vtrhich prehistoric man had struck off long flakes for 
tool-making purposes. 

WEATHSEiNG OF FLINT: PATINA. The effects of the 
weathering of stone impleipents resulting from rolling 
and other mechanical means, and their importance to 
the ptehis]:orian, have already been considered in a 
previous chapter, and we have just dealt with thermal 
atfdslHldi fractures. It will be convenient, therefore, 
now W consider the reshlts of chemical weathering 
which frequently take place at the surface of flint. As 
has b^n said, flint is composed of silica containing in 
loose Combination a variable quantity of water, and it 
would seem that, under certain circumstances, some of 
this water can be given off, leaving a sort of skin of silica 
on the outer surmce of the flint. The process is, in all 
probability, far more%>mplicated than this simple state- 
ment suggests, but the subject has been little investi- 

« ted and its exact chemistry is not really properly 
iderstood. 

The skin of chemically weathered flint is known as 
the patina. It varies in thickness from a stfRll fraction 
ofk millimetre to several millimetres. When very thick 
^d subsequently weathered, often showing a rough 
nubbly appearance, it is called cortex, and obviously 
cortex and patina afre in many cases closely connected. 
A thin skin of patina is at first white but, unlike flint 
itself, it is to some extent porous, and as flints, whether 
natural pebbles or artifacts, are often embedded in 
gravels containing iron salts, the patina frequently ab- 
sorbs some of the iron products and becomes coloured 
an ochreous yellow or orange.* But in this connection' 

* A certain characteristic kind of patch 7 ochreous patina is, for 
obvious reasons, known as ‘'toad-belly patina”. 
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the student must take considerable care. Natural flint 
in its pure state is colourless; almost invariably, how- 
ever, it contains small quantities of various impurities 
that give it a strong colouration. Thus the East Anglian 
flint contains a small quantity of carbonaceous matter 
and is generally black. Other flint is grey. Again, 
certain flint deposits in northern France are honey 
coloured, others toffee coloured. Trouble must be takqn 
to distinguish between the colouration of the un pl||inated 
flint and that due to the subsequent colouration of the 
patinated surface. Furthermore — an added complica- 
tion — a natural black flint, slightly patinated on ^ sur- 
face, will have a blue appearance due to the black^olour 
showing through the thin white skin of patina. In com- 
mon parlance this is described as a blue patina, but 
actually the coloured appearance is thus due to a totally 
different cause from that of a nornialochreous specimen, 
where the colour is caused by a subsequent staining 
of the white patina itself. Normally, patinated flints, 
especially when the patina is deep, have a matt surface^ 
bu^ where any rolling — more especially where the de- 
posit in which the flint occurs is of a soft nature such 
as a loam or brick-earth — ^has taken place this matt 
surface becomes glossy. 

It must be borne in mind that the formation of patina 
is very capricious and results from conditions as yet 
imperfectly understood. The patina on specimens in 
different parts of a single gravel pit may vary and often, 
when a large flat artifact has been lying horizontally in 
a deposit, the upper surface will be found to have a 
different patina from the under one. Contact with lime 
seems to affect matters, and specimens found buried in 
chalk, even when of very considerable age, frequently 
appe^ to be unpatinated, while others, more modern, 
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but found elsewhere, show a considerable degree of 
padnationu The prehistorian should, therefore, draw 
conclusions from padnadon with discriminadon. No 

g reat andquitf can be postulated for a specimen simply 
ecause it is deeply padnated. On the other hand, 
s^uJd it be found on typological grounds that two 
disdnot industries are apparendy present in a given bed, 
ihis conclusion can be reinforc^ if it is found that the 
; one jmlles shows a different patinadon from the other. 
A^pdffinrt^hen examining a gravel face in a pit, if it is 
KmukI that the natural pebbles and artifacts from one 
layeii^ow a different patinadon, either in degree or in 
ktndj Irom those found in another layer, there is good 
hope that, when the workmen's dumps which come 
from both layers are examined, the ardfacts, found in 
these ^‘concentrates”, can be correctly assigned to their 
beds of origin. 

Sometimes when the surface of a flint has been 
wratchedas aresultoficeacdon, the scratches “weatlAcr 
:|mt” and become padnated white, and thus the surface 
of the flint becomes covered with irregularly crossing 
1»hite lines. This very characterisdc phenomenon is 
known as ” basket work padna”. 


DESCRIPTION oP STONE TOOLS. It often becomes 
necessary for the student to describe a tool briefly and 
succinctly. For this purpose som^escripdve scheme 
must be employed. While it is not suggested that the 
following plan is by any means the only one to follow, 
or even necessarily the best, at the same dme, undl the 
student has evolved a clear logical system of his own, 
it can be employed by him with advantage. 

To begin vdth, the material from which the tool is 
made should be named, whether it is flint, chalcedony 
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or chert (the latter being an impure variety of flint)} 
quartZ} or a rock such as quartzite or diorite, etc., or 
some natural glass such as obsidian. The natural colour- 
ation of the tnaterial should then be carefully noted, and 
for this purpose it is well to find some small modern firap-- 
ture which has penetrated through theouter skin or patina 
and eiqiosed the inner material — ^it is rare to come across 
a specimen which has not been slightly damaged sufil<x 
ciently to give this information. ' 

Secondly, the state of preservation should be Con- 
sidered and described: is the object much, slightly ct 
not at all rolled ? Do the edges between the faceta^ow 
any rounding or battering, or are they still sha^ and 
fresh ? The patina also must be described. Is it uniform 
all over the surfiace of the tool or patchy? Is it thick 
or thin? Here again our small modern fracture will 
help us. What is the colour of the patina, and does it 
present a matt or glossy appearance ? 

Thirdly, the primary flaking must be described. Thi(r 
blocks out the tool and is therefore concerned with th# 
general shape of the object which must be described. 
Is it flaked all over on both sides, or is one surface a 
main flake surface ? If the latter, are a bulb, bulbar scar 
and rings present, and is there a prepared striking 
platform or not ?* The flake scars themselves, are they 
due to free, resolved, or controlled flaking? 

Fourthly, the seflilfodary working must be considered. 
Whereas the shape of the tool in all directions has just 
been dealt with, the working edge or edges must now 
be described. How are they formed and what type of 
flaking is used for the purpose, is it a case of feather 
edg^ resolved or pressure flaking, or of fluting? 
Fifi^y, any special notes should be made, particularly 
> If 10, St Toughl/ whst angle is it inclined to the main flake surfitcet 
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of any outstanding feature that can help the student 
in making up his mind as to the next and last heading. 

Sixthly, the name and age of the tool should be 
given. 

All this sounds long and complicated." Actually after 
a little practice it is seldom that more than a few 
minutes are required for the complete description of 
even a implicated tool. Naturally it has been necessary 
to a scheme that will enable the most complicated 
im^ements to be described. When dealing with simpler 
types, omissions can obviously easily be made, but taken 
i^ole it does enable a proper description of a flint 
implment to be made which can be interpreted by and 
is merefore of some use to fellow students elsewhere. 

MATERIALS OTHER THAN STONE OR FLINT 

Materials such as bone, horn, antler and ivory were 
ipry rarely used for tool making in stone age industries 
before upper palaeolithic times; but in the Magdalenian 

S driod especially they* were frequently so ei^loyed, and 
bry beautifully made implements were fasmoned irom 
them. At first a small portion of bone was selected and 
l^is was ground down, probably in a bit of grooved 
sandstone, vintil the required shape was attained. In the 
nature of the case, however, only certain kinds of bone 
tools could be made, as the holl<|||lr interior of bones 
presented difficulties. It was all right when a large 
roun^ polisher was required, but, unless a fragment was 
used or the bone happened to be that of a veiy small 
animal, there was a danger, when making small tools, 
of removing most of the outer bony substance in the 
process of manufacture. In Magdalenian times, whmi 
small tools such as needles were required, a new method 
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was evolved. A large bone was selected and along it 
were carved with a flint tool two deep longitudinal 
grooves. The solid plate of bone lying between these 
two roughly parallel grooves was then removed by a 
blow, and tools were fashioned from it. 

‘^here is little further to add in connection with these 
materials that does not result from a study of the tools 
themselves and these will be considered in the next 
chapter. 



Chapter IV 


TOOL FAMILIES 

(In ^ di,e ttndatt will find < brief account of the ^effij^ea 

wteobt It it intended rather w a reference chapter than as one to be read 
sttaight through. The tool families are given uplmbeticid^.] 


STONE TOOLS 


Al^s (F^. 5> 7 ^)* -^*^7 suitably pointed piece 

q^^stpne or dint will serve as an awl. ' But m a prepared 
Ifedileii the working end either shows careful trim- 
min^all round (true awl) or, when the awl is made on 
a flake or blade, the trimming is sometimes only carried 
round through 180°, the flat flake surface being left 
untrimmed (pseudo^wl). In the former case, of course, 
a section through the point would be roughly circular, 
^d in the second case D-shaped. Awls vaiy in siste; 
aninute specimens such as were used for piercing the 
eyes of bone needles have frequently been found, whHe 
^ers are large and coarse. In France these latteip are 
tomttimes caUed tarauds. 


coups-DE-potwG (Figs. 2 and 3). As the evolution of 
the coup-de-poihg to<ri family is intimately connected 
with the development of the Chelleo-Acheulean culture, 
a full description of its various members will be given 
when that culture and its characteristic features are 
described. It will be enough to say here that essendklly 
coups-de^ing are core-tools (p. 42^ having both^ their 
upper and lower faces trimmed all over and ,a 'sharp 
edge between them except, generally, round the butt 
end. Two main varieties of the tool can be rect^ntsedy 
the one pf^-shaped and pointed, the other h^ey and 
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more oval — the “ovate type”. Sometimes a coup- 
<le>poing is found which does not end in a point but 
in a fairly wide chisel edge. This variety grades into 
the so-called “cleaver” type which, though rare in., 
Europe, is common elsewhere in lower pialaeoTithiccoup- 
dt-poing industries when the tools are made ^ some 
aon-flint rock. The cleaver is a flat axe-like tool with 
a broad cuttinupedge formed by the intersection of two 
lktgo«if^ scars inclined to one another at a small angle. 
^ orime substance like flint is quite unsuitable for the 
m^ufacture of this kind of implement. Occasionally 

a s-de-poing are found which have their pointed ends 
IS: trimmed to form small awls, and almost as 
rarely with carefully made notches not far from the 
points of the tools on one Side. A rather specialised 
form of coup-de-poing is found in early Mousterian 
times> it is known as the cordiform type (Fig. 1 2, r). It 
is relatively small, flat and in plan is roughly equi- 
kterally triangular. The base is occasionally incqrt^ed, 
pving a somewhat heart-shaped appearance to the imple- 
ment. The edges are straight and sharp, being neatly 
trimmed with fine, small, resolved, flakP scars. T^e 
who^e chipping of the tool, indeed, shows much resoMUl 
flaking, the flw scars being small and neat. The butt 
eitd is sometimes sharp, sometimes quite blunt. 


DISCS AND CHOPPERS (Fig. 5, id). These implemoits 
are round, oval or roughly square with very uregular 
edges. They consist of pieces of flint trimmed all over, 
the intersfKTtions of the trimmings of the upper and 
lower faces formmg the sharp edges. Usually wOppers 
are made from nodules or pebbles of flint or Qther 
suitable material. Part of the circiunference is boldly 
flaked into a sharp, if irri^;ular, working edgO)« 
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GRAVERS (Fr&nch-^«r»«j) (Fig. 4). This tool family, 
whose members occur chiefly in upper palaeolithic 
industries, is of very great importance. For a tool to be 
classed as a graver it is necessary that it should have at 
least one graver facet. Let us consider what this means. 
When secondary work is done onA blade or flake as, 
for example, when an edge is to blrci^med, vertical^ 
blows are dealt on the edge, the flal^ or blade itself 
being held horizontally. This is itivariably the lase, as 
a moment’s thought will show. In the case of a grayer, 
however, a vertical blow is dealt at the point of the blade 
or flake down the length of the implement which if 
itself held vertically. The resulting flake scar, which 
truncates the edge of the blade or flake, is known 
as the graver facet Before accepting a graver as such, 
therefore, it is necessary to be sure that there is at least 
one graver facet present, the existence of which can be 
demonstrated or not according to the position on the 
suspected facet of the negative bulb of percussion and! 
the surroimding rings. 

The classification of gravers is a matter of some con- 
llgversy. They can be classified according to type, or 
Visy can be classified a^ording to the method of their 
manufacture. Neither W these systems is perfect, and 
indeed, the student must always remember that he is 
not making rules for prehistoric man, but deducing 
laliirs from facts. He is in the position of a gram- 
marian, not of the inventor of a language. Though 
prehistoric man certainly seems from time to time to 
have desired to make different shaped gravers in dif- 
ferent ways, gradations between these so-called types 
ceftainly ao occur, and hard and fast divisions are all 

f FoMMvraience it is considered that all blows are dealt from 
aborre dnlhwards in a vertical direction. 
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very well when the selected specimen# exhibited in 
museum series are considered, but In the field inter- 
mediate varieties are also foimd. On the whole, as fu 
as this book is concerned, the older system of classifica- 
l^n by types rather than by metho^ of manufacture 
tinll be adopted, gg^p till now it is the one usVI;hl]y 
found in the £ji||Bi|he of the subject. It depends on 
^ whether the wdffibg edge of the graver is like a screw- 
4i 0 ^ gouge (Fig. 4, j). Several sub- 

(^jiw^das within each of these classes are distinguished 
according to the formation of the other side of the 
edge, the one side of which is formed by the 
grivei rfacet. Sometimes this just consists of another 
eraver facet, in which case the working edge is formed 
by the into'section of two graver facets; at other times 
it is seen to be a trimmed edge, and so on. At this 
point it will perhaps be easier to tabulate the different 
pieties (see p. 65 ), and briefly to describe them. ^ 
M Ordinary gravers. When the blade or flake is thin, one 
V^n facet on each side of the working edge is suflicient 
to make an effective tool (bec-de-flute, Fig^ j), where 
the blade or flake is thick two or more facets paraUi| 
to one another and in the sam<^lann may be necessflll 
either on one side only (singUffacetted, Fi^. 4, «) 01 
on both sides (double fiicetted^ of the working edge. 
Naturally this working edge will no longer be as even 
as when the tool was termed by the intersection of bip 
graver facets only, as it is almost impossible to make 
the various facets absolutely parallel and in the same 
idane. But though the working edge may ap|>ear 
slightly irr^ular when examined, the student sBctuld 
have Ktde difficulty in assigning the graver in question 
to the screwdriver ratl^er man to the gouge cl^.' 
dingle gravers. These have trimming on the tiSo 
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£ the working^ edge to the graver Bicet. When the 
^mmed edge is at right angles or nearly so to the 
in^fer axis of the blade or flake, the term “transverse’* 
I given. Where its direction is inclined at an angle to 
biy longer axis, the term “oblique” is applied. iW 
trhliini^ edge itself in' both cases may be straT^jil^ 


Graven made 
on blades or 


Screwdriver 

type 


Gouge 

type 


Ordinary 


Angle 


Bec^de^ute 
Single reoetted 
.Double facetted 


/straigfiltrimntfd 
Transverse | concave triindSUd 

( straight trimmed 
(parroAieak) 


f On broken end of a blade 
^ l^On a naturally pointed flake 


Polyhedric 


Angle 




Oblique 


r straight trii 


rs 

-( concave trimn 
^convex trimmed^ 


imini fc 

•miS' 


f On t^broken end of a blade 
Single blow ^ oaturaUy pointed flake 


Btoked 

iFlat 


fWith stop notch 
\Without stop notch 


Gravers made /Screwdriver core graver 
on cores \Gouge core graver (prismatic) 

(Fig. 4, 4 ) or concave (Fig. 4, 5 and 7), and in the 
oblique variety also convex (Fig. 4, 8 ), but not of course 
in transverse varie^, as no working edge would 
result. If the student will draw for himselra transverse 
conv^^gle burin, he will at once see the truth of this 
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Si»g/e bhvo gravers. It freq^uently happens that the 
broken end of a blade where it has snapped across, or 
the pointed end of a flake lend themselves admirably to 
the manufacture of a ^ver. In each case nothing but 
%e striking of a »agTe blow to make flbe graver facet 
is required to complete the tool (Fig. 4, 

Pelyhedrk gravers. Here a munMr of graver fwets 
are required, inclined at an angle to one another, in 
order ip produce the convex curve of the gouge. There 
is g^erally a hollow on the opposite side formed by a 
large negative bulb of percussion at the top of a graver 
i^ieet ^ the inner side of the working edge (Fig. 4, 3). 

Geage angle gravers. These are rarely found, but are 
theoretically subdivisible in the same way as are the 
screwdriver angle gravers, the difference being that the 
working edge is here a gouge, and not a screwdriver, 
and it is therefore necessary that several graver facets 
inclined at an angle to one another should W struck off 
Bi order to produce the curvature of the edge the other 
ilde of which is, of course, trimmed (Fig. 4, 9^. 

Gouge single blow gravers. These tools are similar to the 
screwdriver slnglelblow gravers except thaC^c working 
e(^;e being c^arved, several graver meets are again 
equired to form it. The name **single blow” is thus of 
qoUrse a misnomeT» Jnit it helps to show the connection 
between this Qqie of tool apd the single blow screw- 
driver variety. 

Beaked gravers. With these tools the “business end” 
consists rather of a little nose than of a hollow gouge. 
It is formed by the intersection of a number of little 
facets with a single large graver facet, from which they 
curve away to the opposite e^c of the blade or flake, 
thus determining the nose. Fluting techniqtt is the 
rule for tliese little facets and the resulting t0(|||[|| often 
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a thing of great beauty (Fig. 4, ro). A small hotch is 
sometimes made on the outer edge to stop these little 
facets from nmning too far> but is not always present 

(Fig- I 5 » 7 ). 

Flat pavers. In the case of the flat gnMlE) A number 
of graver facete ar^ again present^ but one or more 
them has become nearly parallel to the main flake suiv 
blade itself (Kg. 15, 5). 

core pavers and gouge core gravers. As 
thbit name implies, these tools are made on small cores. 

form a definite class of graver and their ap- 
pfemye. can be readily understood by reference to 
fig. 4'; rr, which is of the screwdriver type. They arc 
sometimes called small hand picks. 

KNiFB BLADES. Tht Audi and Chdtelperron knife blades 
form an evolving series characteristic of the P6rigordian 
lement in the early Aurignacian. The Gravette type 
iongs to a distinct and later element of the complax. 
^Audi knife blades. A tool of this type consists of a* 
imall flake, the under surface of which is a plain flake 
surface, 'while the upper shows a numbeihof primary 
flake scars one of which is made to intersect with the 


^der Hake surface to foifin a straight ikharp cutting 
edge. Opposite to this working edge the back < 4 t|he 
flake is blunted, the flak^ scars of the blunted sumce 
being |oagh and irregular (Fig. 5, r). The resisting tool 
is ektrWoinarily effective when held in the curve of 
the first finger as the blunted back permits of consider^ 
able pressure being applied on the sharp cutting edge 
opposite. It is really astonishing what effective work 
''can be done with a tool of this nature. In East 4 -frica 
exp<^huents have been tried, and with just sucl^|i'tpol 
ntade fiom a natural glass ibiown as obsidiaij^'buck 
1 m beetuikinned in an inoredibly short timSklH 



Fig* Ktim blades, awls, disc, etc i, Audi knife blade. 2, Ch^telpemn 
raCbJb^dep 3, Pointed Gravette knife blade. 4, Square-ended Gravette 
5, Very late Magdalenian variety of Audi knife bh^de. 
fitMUv 7» Double-ended awl. 8, Awl and end-scraper. 9, Picari^ 
tOf Disc. XI, Notched blade. 
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Ch&telparron knife blades. Similar in form to the Audi 
knife blade but smaller and neater is the Ch&telperroE 
varietjr (Fig. 5, a), the blunting resulting from the 
removal of tiny par^lel flakes. TjroolQ^cally speaking, 
it can be consider^ as an evolumn orme Audi knire, 
and stratimphically it is always found in more recent 
deposits than those in which me Audi knives occur. 

knife blades. These have the blunted back 
now a$Aostparallel tq||he sharp working edge (Fig. 5, 
3 and Toe object is usually small and has either 
a^intra of carej(ully squared tip. Two or more Gravette 
fnlfe glades were probably hafted in a longitudinal 
grooiw in a stick to form a sort of knife and we can thus 
postulate the first appearance of a composite tool, i.e. a 
tool made up of more than one component part. 


levallois and clactonian flakes (Fig. 6, a and 
The method of manufacture of a Levallois flake has 
fPready been described (p. 46). While these tools oc^ur 
At many different periods, they are especially common 
towards the end or lower and the beginning of middle 
palaeoh^ic times. They are thin and roughly oval in 
shape, die upper surface is flat and covered with primary 
<flake scars, the under surface is a flake surface, m^ulb 
of percussion is often visible and so is the facettednlat- 
form on which the severing blow was struck. The e(^;es 
are curved and often trimmed all round with fine secon* 
dary working, with the result that an oval cutting tool is 
produced* in the case of Levallois flakes, the striking 
platforms ere prepared, and inclined at an angle of 90^ 
to the mdn fli^e surface. In the case of Clactonian fl^es 
(p. 1 1 7) no I.<evallois flake and tortoise core technique is 
involve^ the striking platforms are not facette^ 
inclined at an angle of 1 20** or so to the main']|^ 
face, andihe made by a swinging-blow techn|c 







THE OLD STONE AGE 


72 

NOTCHES. Not infrequently blades show trimmed in- 
dentations either on one edge (Fig. 5, zx) or on both, 
in the latter case either opposite one another forming 
as it were waists in the blade or llternating down each 
side. Occasionally an end-scrapo* (p. 76) on the end 
of a long blade will show such notches down the side 
of the blade. Their purpose can only be guessed at. They 
are soraprhat characteristic of tyiddle Aurignacian in- 
dustrie4 though not invariably confined to them, and 
it may be remembered that a small notch is even some- 
times found on the side of a coup-de-poing near the 
point. 


POINTS. (These implements were doubtless used to 
form the tips of lances, darts or other hunting missiles.) 
Mousterian points. A Mousterian point (Fig. 7, x) is a 
flake tool often still showing a part of the facetted 
piking platform. The upper surface is formed by a 
inunber of primary flake scars. There is secondaVy 
working in the form of small resolved trimming on 
both sides of the implement which intersect to form a 
sharp point at the end opposite to the bulb and platform. 
Sometunes the secondary working is so extensive and 
&e tool so narrow that hardly any of the primary work- 
ing on the top face is ^flsible. Mousterian points having 
a sort of tang at the base have very occasionally been 
found in Europe. They are common, however, in an 
allied culture (Aterian) which is fotmd in North Africa 
(Fig- 7» 5)- 

Single shouldered points (French d cran). 

A single shouldered point consists of a small narrow 
pointed blade with secondary trimming at the butt end 
which carves out a definite half notch and so produces 
a shoulder^ This type appears at the end of Aurignacian 




Fig. 7. Points. I, Mousterian point. 2 , 3, Single shouldered Solutrean points. 
4, Font Rol^rt point. 5, Aterian point. 6, 8, Solutrean laurel leaves. 
7^ Portion<K)f Solutrean willow leaf. 9, Lat^iAurignacian Font Robert 
, point vijiihich, having been broken, was reworlud into an ordinary grav ./ 
' m Magdalenian times. 
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times (Willendorf point), but is especially common in 
later Solutrean industries when it is beautifully made 
(Fig. 7, 2 and j), there being much pressure flaking 
present. Shouldered points of this later date are some- 
times simple, as has just been described (Fig. 7, j), but 
sometimes the upper surface of the object is trimmed all 
over with fine pressure flaking (Fig, 7, 2), sometimes 
both th^ upper and lower surfaces are so trimmed.^^ 

DouffU shouldered points. As the name implies, a tool 
of this type has two shoulders at its base with a con- 
sequent sort of tang or stalk between them (Fig. 7, ^). 
It is l^own as the Font Robert point, and, like the 
single shouldered variety, it occurs at the end of Auri- 
gnacian times. Frequently a little thinning flaking on 
^the under surface at the tip can be seen. The later 
Solutreans do not seem to have made double shouldered 
points, having apparently been content with the single 
shouldered variety. 

* Laurel leaf points. The laurel leaf point (Fig. 7^ 6 
knd S) is much found in, though not confined to, 
Solutrean times. While it must have been^locked out 
by percussiion, it shows a great deal of pressure flaking, 
indeed in small specimens this alone is visible. As its 
'name implies, it consists of a piece of flint, thin for its 
size and shaped like a laurel leaf, one end as a rule 
being more pointed than the other. Both surfaces 
generally show the long narrow flake scars often with 
roughly parallel sides resulting from careful pressure 
flaking. The African Stillbay point is of laurel leaf type. 

Wtlhv) leaf points. These tools (Fig. 7, 7) are similar 
to the laurel leaf points but have only one trimmed 
face — and even here the trimming is sometimes con- 
fined to pressure IBaking down the sides — ^the other 
bcjing a mt flake surface. 
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ROSTROCARiNATEs. Tools of this type are found in 
tertiary deposits, but are also occasionally seen with 
coups-de-poing of lower palaeolithic date. According 
to the late R. Moir an evolutionary series from this type 
to that of the coup-de-poing can be demonstrated, but 
possibly the latter is ra^er a development from roughly 
trimmed and pointed pebbles which often occur with 
pjjmitive coups-de-poing. For convenience, however, 
tHRrostrocarinate is here classed as belonging to a separate 
family. Essentially it consists of a nodule of flint having 
an upper and a lower flat surface (the dorsal and the 
ventral planes respectively) and a pointed or beak-like 
working end (Fig. 1 1, i^). If a Canadian canoe be cut 
in half amidships and turned upside down one would 
have something recalling in general' shape, though of 
course on a gigantic scale, the rostrocarinate tool-form. 

SCRAPERS. Side-scrapers, Side-scrapers are flake-tools 
especially common in Mousterian times, but occurrj|% 
also in industries of lower palaeolithic date. Their 
essential characteristic is the possession of a sharp 
cutting or scraping edge formed along the side of a 
suitable flake by the intersection of the main primary 
flake surface with a number of small flake scars resulting 
from secondary working (Figs. 8, z and 12,2). This 
working edge is somewhat convex, except in the case of 
a very thin variety which is sometimes known as the 
“cutter”. The convexity is clearly an essential feature.; 
anyone trying to scrape a skin with a sharp, straightedge 
would soon find that the ends of the working edge of the 
tool would get stuck in the skin and would tear it. In 
the case of the Mousterian side-scraper the secondary 
working b of the resolved variety and little characteristic 
half'moon shaped flake scars can be seen. 
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End-scrapers. As their name implies, the working 
edges of these tools occur on the ends of flakes or 
blades (Fig. 8 , 2 and j). They are sharply convex and, 
as before, result from the intersection of the main flake 
surfaces below with a number of flake scars which, 
when there is a central keel, frequently rise up fan-wise 
to meet it (Fig. 15, ■#). Sometimes much fluting occurs, 
especially in middle Aurignacian times. The sides^f 
the flake, or blade are themselves often trimmed, But 
this is possibly to make them less brittle, or perhaps, 
if the tool were mounted in the end of a hollow bone, 
to render it less likely to damage the haft. The edges, 
hbwevc^, are not as a rule actually blunted. Nevertheless 
care must be taken by the student to distinguish between 
such trimming and secondary working definitely in- 
tended to produce a sharp cutting edge. 

Core scrapers. These tools (Fig. 8, 7) look like little 
cores, the working edge being produced by the inter- 
sl^on of somewhat irregular flutings with a flat plafle 
sunace below made by the removal of a flake. 

Keeled scrapers. In this case the flutings are narrow, 
flat and|regular, and they rise up fan-wise"to a point 
on the keel of the flake or core on which the tool is 
made and the' whole forms an implement of extreme 
beauty which apparently even flint knappers to-day 
find a difficulty in imitating (Fig. 8, 6). Like the beaked 
graver the keeled scraper is characteristic of the middle 
Aurignacian period, and a little thought will enable the 
student to realise that a connection between the two 
can be shown to exist. Both are made with the same 
wonderful technique, but in the one case (beaked 
graver) the business end is made on the thickness of 
the blade, in the other (keeled scraper) on the breadth 
of it. 
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Nose scrapers. The essential feature of these tools' is 
that the scraping edge forms a small nose at the end 
of a flake, blade or small core defined on each side by 
a carefully trimmed notch (Fig. 8, 5). 

Round scrapers. Sometimes small, circular or oval 
flakes are sharpened nearly all round by careful trim- 
ming. These are called round or thumb scrapers. 

BONE TOOLS 

Bone and similar materials such as horn, antler and 
ivory, were seldom used for tool-making purposes until 
upper palaeolithic times. We do find, however, in 
middle palaeolithic industries horse and bison toe bones 
(Fig. 12, 3) which show marks of bruising and cutting. 
They are known as utilised bones, and it is thought 
that they were employed in much the same way as are 
i^ils. Up to the present it has been assumed that t|ie 
t^llF in process of manufacture was held in the one hand 
v^ile blows were rained on it with a hammer stone 
held in tjie other. It is thought possible, h^jjvever, that 
Mousteiian man when engaged in making such fine 
secondary working as is found on some of his side- 
§crapers and points may have rested the flint on some- 
thing while knapping. If the substance on which the 
flint rested was not resilient, but hard like a piece of 
rock, there would be a danger that a shattering of the 
flint might result; but bone being softer the chances of 
such a calamity would be lessened. 

ARROW STRAIGHTENERS, BROOCHES, SCEPTRES, ETC. 

(FTcnc\i = bStons-de~commandement). In their simplest 
form these tools consist of a portion of antler with one 
or more holes pierced through it, these holes being 
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either circular or oval (Fig. 9, 4). Such tools are first 
found in middle Aurignacian times, but become com- 
mon in the Magdalenian period, when they are often 
beautifully decorated. Various suggestions as to their 
uses have been put forward. It has been considered 
that they were arrow straighteners, that they were 
brooches, that they were sceptres, that they were used 
for making pliable thongs or reins cut from reindeer 
hide. In the last case the thong would have been passed 



through the hole, held taut at each end, and the 
slightly rotated, passed up and down it with a stropjP^ 
tnotion. It is possible that all these explanations are true! 
Tools of similar shape are used by modern 'primitive 
peoples as arrow straighteners, and the highly decorated 
examples may conceivably have been used as brooches 
for holding together heavy skins, or as sceptres, the 
latter explanation being especially probable in the caw 
of the fine, thin, beautifully decorated specimens which 
can hardly have been capable of use for any serious 
work. For the last explanation also modern analogy 
can be adduced, as similarly shaped tools are used for 
the purpose in certain parts of Greenland. Further, a 
moment’s thought will show that the wear on the tool 
in this c^se would occur on one side of the edge of the 
hole on the top of the tool, and on the other side of 
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the edge of the hole on the under side of the tool; and 

in some instances such wear has been noticed. 

\ 

FISH HOOKS. Little bone fish hooks of various kinds 
are found in Magdalenian industries. The simplest type 
consists of a thin needle of bone pointed at both ends 
with a hole through it, not at the centre. Should a fish 
swallow it, a stout , pull would cause 'the hook to stick 
crossways in the gullet of the fish. Other varieties are 
A-shaped; and still more elaborate types occur. 

HARPOONS. The harpoons constiti^te an important 
family within which an evolutionary series can be recog- 
nised. ;^s far as the Old Stone Age is concerned they are 
only found in the later half of Magdalenian times. 

The most primitive type has a pointed stem, up both 
sides of which small notches have been cut in such a 
manner that the tool can penetrate a substance easily 
but can only be drawn out again with difficulty. Later 
o||[^ell made, nicely curved, “detached” barbs ar^ 
c^wi^d on one side of the stem (Fig. 9, ii), and still 
later again, these are found on both sides of the central 
shaft, sometimes opposite one another, ^metimes 
placed alternately (Fig. 9, 9). At first the barbs remain 
beautifully curved, but later they become angular 
(Fig. 9, a), and with this development they and their 
Magdalenian makers disappear. The barbs, especially 
in the later varieties, frequently have a line engraved 
upon them. Some people have thought that poison was 
rubbed on the barbs and that the engraved lines assisted 
in this matter; others have considered that the en- 
'gravings were of a purely decorative nature. At the 
base of the harpoon there is an arrangement for at- 
taching it to a haft. In the Magdalenian industries ot 
France this takes the form of a raised collar round the 




Fig. 9. Bone tools, Magdalenian forked base lance point. 2, Fragment 
of late Magdalenian (6) harpoon. 3, Pierced horse-tooth ornament. 
4, B^ton-de-commandement. 5, Double bevelled butt lance point. 
Middle Aurignacian split base lance point. 7, Single bevelled butt 
. lance point. 8, Polisher. 9, Magdalenian (6) double barbed harpoon, 
to. Needle, x i, Fragment of Magdalenian (5) single barbed harpoon. 
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base of the stem (Fig. 9, 9), while 4 n northern Spain 
more usually there is a small protuberance at one side 
of the stem with a hole pierced through it. 

BONE LANCE POINTS. Bone lance points are thin 
wands of bone ppinted at one end. At the other end 
they vary considerably. Some have their bases rounded, 
large, flat and spatulate. Others have a single bevelled 
end or a double bevelled end (Fig. 9, 5 and 7). Little 
lozenge shaped points, also very finely made, occur too. 
Some varieties of lance point have a dorsal groove 
running down the whole length of the specimen. 

SPLIT BASE BONE LANCE POINTS. Split base bone 
lance points are typical of the middle Aurignacian 
period. The butt ends are split up a short distance, no 
doubt for hafting purposes (Fig. 9, 6). 

,|;oRKED BASE BONE LANCE POINTS. Forked base 
'^ne lance points must not be confused with the abo'^e. 
Iln this case the butt ends are not split, but A-shaped 
notch^^are definitely carved out (Fig. 9, They do 
not occur in Aurignacian times and only appear in 
Magdaleman industries. As a rule in early Magdalenian 
examples the sides of the notch are almost parallel, in 
later Magdalenian times they become more divergent. 

NEEDLES. Needles only occur in Magdalenian in- 
dustries. Sometimes they have eyes (Fig. 9, jo), some- 
times not. It would seem probable that they were made 
by grinding a small fragment of bone in a groove in a 
piece of sandstone or some such hard rough substance. 
The eyes must have been pierced with fine flint awls. In 
size needles vary greatly, both small fine and long coarse 
varieties being known. 
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POLISHERS. One end of the bone of these tools is 
rubbed down until it resembles the edge of a spatula. 
It is impossible to say with certainty for what purpose 
they could have been used (Fig. 9, 8 ). 

SPEAR THROWERS. Such tools as these are still used 
by a number of modern primitive peoples. Essentially 
they consist of a long flat piece of bone with a little 
projection on the upper side at one end. The other is 
held in the hand in such a way that it points backwards 
over the shoulder of the operator and a projectile can be 
rested upon it with its butt end touching the knob. A 
sharp turn of the wrist of the operator causes the pro- 
jectile to be sped on its way, and apparently with some 
skill a good aim can be made. In Magdalenian times 
such spear throwers aie of no great size, but are often 
beautifully decorated with figures of animals, etc. 
(Fig. 19, i). 

WANDS. These are rounded rods of bone pointed lit 
one end and occasionally grooved along their lengths 
They are often decorated. Their exact use is unknown, 
but for many purposes they must have been con- 
venient. 
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Chaptter V 

GEOLOGICAL PROBLEMS 


As prehistory, particularly during its early periods, 
is so intimately connected with geology, it is 
A. j\. necessary to say a few words upon this subject 
where it bears upon our own. Geology, the study of 
the earth, can be divided into a number of different 
sections, each having separate names. Thus the study 
of rocks, though a branch of geology, is called to-day 
petrology, the study of fossil animals palaeontology, 
the study of fossil plants palaeobotany, and so on. The 
history of the earth, the sequence or events that have 
taken place, is the province of stratigraphical geology, 
and it is with this branch of the subject that we are 
more particularly concerned. 

\ The stratigraphical geologist has described the history 
4bf the world in five volumes and an introduction. Each 
of these volumes can be subdivided into djapters, and 
these again into smaller subdivisions. With the intro- 
duction (pre-cambrian times) we, as prehistorians, are 
hot concerned. Apparently life had not yet appeared 
on this globe, at any rate in the area with which we are 
dealing. With the first volume (palaeozoic) and its 
various chapters (cambrian, ordovician, silurian, de- 
vonian, carboniferous, permian) we are also not con- 
cerned. Although living organisms of many kinds 
abounded neither man nor indeed even the mammals 
had yet been evolved. It was during the carboniferous 
chapter that our coal measures — ^the source of much of 
Great Britain’s wealth in the past — ^were laid down, 
but no man was there to see the process going on. 
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Neither does the next volume (mesozoic) coihprising 
several chapters (triassic, Jurassic, cretaceous) give any 
record of humanity. This was the great age of the 
monstrous reptiles whose remains are so often seen in 
the galleries of our geological museums. These beasts 
were in their prime the kings of creation indeed, and 
the mammals were only just being evolved, slowly per- 
fecting perhaps their superior method of blood supply 
which, among other things, was destined to help them 
supplant their scaly predecessors as winners in life’s 
race. It was during the last (cretaceous) chapter of this 
volume that the chalk, cliffs of south-eastern England 
were deposited below the level of the sea to be raised up 
l&ter as a result of earth movements. 

The third volvme (tertiary) contains tour chapters, 
the eocene, oligocene, miocene and pliocene. It is of 
some importance to us as prehistorians, for it would 
appear likely that during the period covered by the laSt 
chapter man himself actually made his appearance, that 
at this time, or slightly earlier, the Rubicon was crossed^ 
the purely animal state left behind and a start made on 
the long road towards our unknown and still unap- 
prehended goal. 

It was during the eocene chapter that the London 
clay, on which the metropolis is built, was deposited 
in a broad estuary. The climate then seems to have been 
considerably warmer than it is to-day, and while no 
traces of man or his handiwork have yet been found, 
there can be assigned to this period lemur-like animals 
that lived in trees and have been considered as perhaps 
remote links in the chain of the human pedigree. The 
next chapter, the oligocene, tells us little of interest 
for our particular study. Certain gravels in the east of 
the Isle of Wight were deposited, but again no remains 
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of man have been found. Strata of miocene date are 
absent from this country as the area was a land surface 
and deposition therefore was not taking place. This 
chapter records, however, much earth movement, and 
it was now that the Himalayas and the Alps were up- 
raised. And still nowhere have we yet found any relics 
left by man. But the last chapter is of very considerable 
interest to us. Deposits of this age are by no means 
common, as once again large areas of the earth’s surface 
were land and deposition was not taking place. We are 
fortiuiate, therefore, in having a series of important 
pliocene ' beds, in our own country. The largest area 
where they occur is in East Anglia, roughly speaking 
from the valley of the Stour in Suffolk to Weybourh 
west of Cromer in Norfolk. They consist for the most 
part of shelly sands and gravels, sometimes rather limey 
in constitution, known locally as “crags”. Frequently 
fragments of shells make up most of the material. Th^se 
crags seem to have been laid down in a shallow sea 
■^here tides and currents had full play. Pliocene de- 
posits sJso occur in patches (high level gruels) on the 
Downs of East Kent. They are found at a considerable 
height, up to 600 feet above sea level, a fact which 
suggests that there has been considerable land move- 
ment, i.e. changes in the relative level of the land and 
sea, since their deposition. 

The fauna found in the pliocene beds is of consider- 
able interest. While the greater number of the inverte- 
brates belong to specicii still existing, the vertebrate 
remains of species now mostly extinct, though many 
of the genera still survive. The study of the mollusca 
shows that the climate, at first rather warmer than it 
is to-day, became successively colder and colder until 
finally arctic conditions set in. Thus while in the early 
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beds 26 per cent, of the mollusca are warmth-loving, 
in the later beds none of these persist; and on the 
contrary, while only i per cent, mollusca found in the 
early beds are northern cold-loving varieties, this per- 
centage increases to 33 per cent, in the latest deposits. 

In East Anglia the pliocene and early pleistocene 
deposits have been classified and the following sub- 
divisions are usually recognised. 



Southern mollusca 

Northern mollusca 

Wcybourn cragl 


33 7. 

Chillcsford lx:ds/. 


Norwich crag 

7 7. 

3*7. 

Upper Red crag (Butley) 

137 . 

*3 7. 

Red crag 

167 . 

1*7. 

Coralline crag 

Lenham beds 

i«7. 

>7. 


* The horizontal line indicates the start of the pleistocene in E. Anglia. It 
has now been fixed at the base of the Villafranchian = Calabrian beds in Italy. 


With the Lcnham beds we arc not concerned, but 
in the Coralline crag, the Norwich crag, and especially: 
the base of the Red crag, in what is called the detritus 
bed or Suffolk bone bed flints have been found which, 
it is claimed, have been chipped by man. These are the 
first human industries known (see next chapter). 

With the deposition of the Cromer Forest series we- 
pass on to the period covered by the fourth (quaternary or 
pleistocene) volume of geological history. This period, 
most important of all from the prehistorian’s point of 
view, covers and was coterminous with what is known 
as the Great Ice Age, during and in spite of which 
palaeolithic man continued to flourish. The climate 
of western Europe was very different from what it is 
to-day and more than once actual arctic conditions 
prevailed. But before going further it will not be out 
of pj^ce to say a word or two about the Great Ice Age 
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and its origin, although, in spite of the immense amount 
of research which has been devoted to this problem, 
very little definite information is as yet available. 

To begin with, the term “Great Ice Age” is in some 
ways a misnomer; there was not really one ice age but 
several, a series of glacial maxima between which warmer 
periods occurred — ^warmer, in one case at any rate, than is 
our own climate to-day. There are two distinct questions 
which must be considered: the cause of the ice age as a 
whole and the cause of this periodicity within it. The 
problems are complicated from many points of view. 
In the first place it has not yet been shown for certain 
that ah ice age in the northern hemisphere was always 
contemporary with one occurring in more southern 
latitudes. Further, actual glaciation is found only in 
high latitudes or altitudes as the general lowering of the 
mean annual temperature, even during glacial maxima, 
was not more than a few degrees, and while, for example, 
ice sheets covered parts of England and stretched out 
into the plains bordering the high mountain masses 
of east«?ffl: France, elsewhere and in the sou^ there was 
little or no actual glacial activity. It is thus important 
to keep in mind the latitude under discussion when 
Considering phenomena due to a glacial maximum. Ice 
phenomena, such as occur throughout the year around 
the North Pole to-day, obtained much further south it 
is true, but there was no ice near the equator, except 
on the tops of high moxmtains. 

Various explanations, geographical and astronomical, 
have been put forward to account for the facts. It has 
been claimed that drastic alteration in the levels of land 
and sea, the elevation of high mountain masses in 
Sc^dinavia and elsewhere, coupled with slight earth 
movement Jn Florida of such a nature as to cause a 
diversion of the Gulf Stream from the shores of w^tern 
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Europe, would be sufficient to produce the necessary 
fall in temperature. England lies on the same latitude 
as Labrador, yet the climate of the two regions is vastly 
different: a diversion of the warmth-giving Gulf Stream, 
coupled with ice sheets that would have formed in the 
hypotheticated high land regions, would undoubtedly 
have considerably altered our climate. Yet this explana- 
tion seems to be quite inadequate; for one thing it only 
applies to western Europe, and similar glacial pheno- 
mena occur in America and in many other parts of the 
world. Again, there is no particular reason to believe 
that any of these geographical changes that are thus 
postulated ever did take place, and they hardly could 
have occurred without leaving tell-tale evidence behind 
them. Finally. th»*se geographical changes fail com- 
pletely to explain the periodicity within the Great Ice 
Age, i.e. the succession of glacial maxima with warmer 
inter-glacial periods between them. 

The astronomical explanations are two-fold. The first, 
Croll’s hypothesis, depends upon the precession of the 
equinoxes and the fact, demonstrated by astronomers, 
that in past ages the earth’s orbit round the sun, which 
is now nearly circular, was formerly very elongated, 
this change in the orbit from an elongated ellipse to a , 
nearly circular one being periodic. A possible com- , 
bination of these two phenomena would undoubtedly ’ 
result in a situation when, owing to the precession of 
the equinoxes, the northern hemisphere would be turning 
away from the sun — ^in other words the sun would ap- 
pear to be low in the heavens as it is with us in winter — 
at the same time as the earth was at a vast distance 
away from the sun at the farthest end of its elongated 
elliptical orbit. In such a case the very great distance 
of the earth from the sun, coupled with the fact tliat 
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its rays would strike the northern heinisphere obliquely, 
would undoubtedly have given rise to extremely cold 
winters, little compensated for by the corresponding 
short, though very hot, summers. A change round due 
to the precession of the equinoxes, even when little 
alteration had taken place in the eccentricity of the 
earth’s orbit, would mean that the northern hemisphere, 
although in winter still far from the sun, would face it 
— the sun would now be high in the heavens — and this 
would compensate to some extent for the loss of heat 
due to the great distance from its source. At the same 
time the short summer, although hot, would be cooler 
than in the first instance, because now, although close 
to the sun, the latter would be low in the heavens and 
many of its rays would be reflected off and not absorbed 
and changed into heat. 

That these phenomena did indeed sensibly affect 
the climate of quaternary times is almost certain, but 
the whole problem cannot be explained on Crdll’s 
hypothesis alone. For one thing the effect would never 
be seen^it the same time in both hemispheres, and if 
ice ages occurred in both they would not be con- 
temporary but complementary to one another. While, 
•as has been said, it is extremely difficult to prove any- 
thitig in this matter, evidence resulting from work in 
Soudi and East Africa and elsewhere tends to show 
that the climatic changes which took place there in 
the form of alternating pluvial and dry periods corre- 
sponded to and were contemporary with glacial and 
inter-glacial alternations in the north.< This evidence is 

> It must be remembered that daring an ice age for ghcial phenomena 
to have occurred there must have been considerable precipitation to 
allow of the formation of the glaciers and ice sheets. While a dry glacial 
maximam,i.e.onein which there are no ice sheets or glaciers and therefore 
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of an archaeological nature and depends on the dis- 
covery of industries apparently belonging to the same 
cultures in the two areas; for example, if comparable 
datable industries are found in connection with a pluvial 
deposit in one area and with a glacial deposit in the 
other, it becomes very difficult not to equate the pluvial 
period and the glaciation. While it is true that cultural 
and time sequences are not necessarily contemporary,, 
such a lag in time between the two cultures, as it would 
be necessary to postulate should the pluvial not be more 
or less contemporary with the glaciation, would be well 
nigh unthinkable. Croll’s hypothesis is to-day some- 
what under a cloud, but it must not be forgotten, even 
if it does not explain everything. It is quite likely that 
the Great Ice quaternary times was not the result 

of any one cause but was due to the concatenation of a 
variety of circumstances which chanced to be cumula- 
tive in their effect. 

As mentioned above, a second astronomical explana- 
tion has been suggested, and this did indeed receive 
considerable support.* It is considered that the^sitions 
of the poles themselves have varied; and that the sun 
is a variable star, the amount of heat which it gives off 
not being always constant and that during quaternary 

no ice phenomena, is possible, glaciation did occur at certain tim^ in - 
northern Europe in pleistocene times. In southern latitudes precipitation, 
which in cold climates would swell the ice sheets and the glaciers, would 
simply fall as rain, the temperature never falling to freezing point owing 
to the latitude. It follows, then, that pluvial periods in the south must be 
the equivalent of glaciations in the north. But, of course, apart from other 
evidence a pluvial period in the south need not be contemporal^ with a 
glaciation in the north unless precipitation was contemporary in the two 
areas. 

< See an interesting publication of Dr G. C. Simpson, C.B., F.R.S. 
“The Climate during the Pleistocene Period”, vol. l, Prve. Roy, Soe. 
Part III (No. 2i), Session 1929-30. 
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times it went through two complete cycles. A com- 
bination of these facts, it is suggested, is sufficient to 
explain most of the phenomena which we have observed. 
Taking as an example a locality near Frankfurt it is 
argued that the shifting of the poles would lower the 
mean annual temperature by some 5® and that this 
would be enough to produce an ice age. The other 
phenomenon postulated is used to explain the periodicity 
of glacial and inter-glacial stages. Implicated in Dr 
Simpson's theory, would be the occurrence of a dry 
glacial stage, i.e. a glacial maximum without sufficient 
moisture to admit of glaciers being formed, between 
two warm inter-glacials which themselves are flanked 
by normal glacial maxima. Whether such a dry glacial 
smge can be shown to have existed seems as yet un- 
certain, the onus is now on the glacial geologists to 
re-examine the phenomena in the field in the light of 
Dr Simpson’s suggestions. But there is very little 
doubt that the shifting of the poles which seems withiK 
certain limits to have taken place, must have played a 
very important r61e in the formation of our Great Ice 
Age. 

The number of glacial maxima which actually have 
occurred remains a matter of dispute. Dr Albrecht 
Penck, who investigated the glaciations of the Alps 
and whose colleague, Dr Obermaier, continued the 
work in the Pyrenees, claim that there have been four 
which were named Gunz, ^^indel, Riss and Wiirm 
(Fig. 10), after four little rivers flowing down the 
northmpi side of the Alps into the basin of the Danube. 
The intervening inter-glacial stages were named Gunz- 
Mindel, Mindel-Riss, and Riss-Wttrm respectively. 
They further suggest that after a slight amelioration 
of climate (Achen stage) following on. the Wtirm 
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Fig. 10. Geological diagrams, Normal river terrace system showing step 
formation of the under topography, ib^ River terrace system due to 
incomplete erosion of a valley previously filled with morainic material 
(p. 96}. a> Penckian scheme of glaciations. 
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maximum (WUrm I), there was a slight return of the 
ice (WUrm II or Buhl stage*) which in those regions, 
however, was not actually sufficient to form a fifth 
glaciation. Following on the WUrm II or Buhl stage 
they also note two further minor oscillations (called the 
“Gschnitz” and “Daun”), due to the retreating ice 
having remained stationary for a period; but these 
oscillations as well as other minor recessions and ad- 
vances of the ice do not concern us here, having been 
either too slight to be of any but very local importance, 
or having occurred during post-palaeolithic times. They 
recognise that the different inter-glacial stages were not 
all equally warm, the Mindel-Riss having probably 
been considerably hotter than either the Gunz-Mindel 
or the Riss-Wtirm. Other investigators have not ad- 
mitted the validity of this scheme of glaciations and 
have claimed that there were only three arctic maxima, 
while the late Dr Bayer of Vienna asserted that there 
had only been two. ^ 

Clearly the geography and latitude of the area in 
which the investigator works will influence his con- 
clusions: the further north he goes the l^s evidence 
for an inter-glacial period will he obtain, for a rise of 
temperature which may have just been enough to pro- 
duce an inter-glacial stage in more southern latitudes 
may have been insufficient to make any apparent dif- 
ference in the north. Thus, in East Anglia — the area 
being fairly northerly to begin with, and under the 
influence of great ice sheets from the Scandinavian 

Kfc term “ Wflrm II” (generally used in this country rather than 
Biihl) should not be confused with the same expression which Penck 
has used to represent what he considers to be a return of the ice after a 
slight recession (Laufcn) in the middle of Wttrm I times, a phenomenon, 
however, which seems to be of little but local importance. 
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mountains in addition — the evidence for the various 
inter-glacial periods is far less marked than in the 
Pyrenees district, and in view of the fact that the various 
inter-glacial stages were by no means all equally warm, 
it is not at all impossible that when the evidence in 
such localities is examined one or more of them may 
be found to be almost non-existent. However, at the 
moment Penck’s scheme holds the field as a sort of 
framework into which information on glacial matters 
has to be placed ; but it is quite possible, nay probable, 
that modifications will have to be made in the future. 

During quaternary times there were considerable 
local earth movements, and these have been especially 
examined in the eastern and southern parts of England, 
where raised beaches of pleistocene date are found — 
sometimes far inland, as at Chichester. About the 
middle of the period there appears to have been here- 
abouts a sinkage of the land relative to the sea averaging 
nearly lOO ft. ; subsequent elevation of the land brought 
back the relative levels almost to their original positions, 
but the physical effects of these movements have to be 
taken into account and have complicated matters con- 
siderably for the prehistorian when he attempts to cor- 
relate the archaeological and geological records. Raised 
beaches around a country are not necessarily all of one 
age, even when they are at about the same height above 
sea level. There may have been differential earth move- 
ments. Thus our southern English raised beaches are 
pleistocene in date, and very much older than apparently 
similar ones which can be seen in Scotland. 

Before passing on to the last and most recent volume of 
geological history, it might be well to describe briefly some 
of the effects of glacial activity which the prehistorian 
encounters in the field, especially in this country. 
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BOULDERCLAYs. Perhaps the most typical glacial de- 
posits that are met with are the.so-called boulder clays 
or drifts. Several different boulder clays have been 
recognised. They are by no means all alike in appearance 
or constitution. For the most part, however, they con- 
sist of tough unstratified clays containing angular lumps 
of . chalk, flint and various other fragments of rocks 
that have been torn off and carried over the country 
by moving ice sheets. This material was left at tho 
bottom of the ice sheet when it could carry it no further, 
and actually formed a moraine prof onde. A study of the 
nature of these fragments of rocks is of extreme impor- 
tance, as the petrologist is often able to say whence 
they were torn off by the ice; and thus can be deter- 
mined the direction from which came the glacier or 
ice sheet responsible for the drift.* Naturally, if the ice 
happened to pass over a deserted human settlement 
site, some of the tools that had been dropped by man 
would also be caught up in the drift, and such “erratics” 
have been discovered. Incidentally the student will at 
once recognise,, now that the nature of a drift is under- 
stood, that any artifacts found in a drift must neces- 
sarily be older than the age of the drift containing them. 

. Moving glRciers and ice sheets tend to scratch and 
groove the rocks over which they pass, and as the 
direction of the flow of the ice is constant these scratches 
and grooves are necessarily more or less parallel. Equally 
rocks in the drift which have escaped being ground up 
to powder are frequently th^selves ice-scratched, but 
th^r, position in the drifUnay have varied from time 
to time, the ice scratches in this case are not by any 
means necessarily parallel. In the same way flint imple- 
ments when they become incorporated as “erratics” 
in a drift are often covered with such scratchings. 

* Aiulysi^of the contained minerab also helps in respect. 
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LOESS. Normal glacial maxima necessarily coincide 
with periods of considerable precipitation and each 
maximum is flanked, as it were, by periods of cold, dry 
steppe conditions. At these times there was deposited 
on hill and dale a sahd-like wind-borne material known 
as loess. Two such loesses are clearly distinguished in 
north-eastern France, flanking the chief maximum of 
the Wurm glaciation (Warm I). They are known re- 
spectively as the older and the younger loesses. 

RIVER TERRACES (Fig. lo). When walking along a 
river valley one sometimes notices terraces which run at 
various heights along the side of the valley and usually 
“grade” more or less with the valley bottom, that is 
to say the terraces rise slowly with the valley bottom 
as one travels inland from the sea. In this connection 
it should be noted that old beach lines which once 
formed the verge of some ancient lake now disappeared, 
as well as beaches at the margin of what was once an 
estuary of the sea, but is now, owing to earth movement, 
raised above sea level, do not so grade but are strictly 
horizontal. Again, lateral moraines, the result of glacial 
erosion and subsequent deposition along the sides of the 
valleys, also occasionally have the appearance of terraces 
and these do, of course, grade to some extent with the 
valley bottoms. But even a superficial excavation will 
at once reveal their morainic origin and it is thus easy 
to distinguish them from true river terraces. 

On examination river|i^races are found to be com- 
posed of gravels, and as fnfese frequently contain indus- 
tries the history of their formation and their date are 
of considerable importance to the prehistorian. A river 
flowing down from highland country to the sea exerts 
a certain amount of energy and is able to do a certain 
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amount of work. This work will consist in carving out 
its bed both vertically and laterally, in other words in 
deepening its channel and cutting away its banks, 
subsequently removing the material, which it carries 
down to the sea there to be re-deposited. The amount 
of energy that a river can display, the amount of work 
it can do, depends upon two factors: (i) its velocity, 
and (ii) its volume. The velocity of a river depends on 
the slope of the valley, the steeper the slope the greater 
the velocity. Suppose a river capable of denuding its 
bed and transporting materials down to the sea has its 
velocity checked by earth movement, i.e. by a sinking 
of the land relative to the sea, instead of being able to 
carry the materials out to sea it will now deposit them 
further inland; instead of denudation aggradation will 
set in and Spreads of gravel will be deposited. Suppose, 
however, that fresh earth movement again takes place 
in the opposite direction and the land rises relative to 
the sea. The velocity of the river will increase agaiA, 
denudation will set in afresh, and most of the gravel 
spreads will be removed and carried out to sea. But 
as a rule traces of gravel will remain along tRe sides of 
the valley and, thus river terraces are formed. It can 
readily be imagined, therefore, that several such terrace 
systems could result from a series of slight alterations 
in the levels of land and sea. , 

The same phenomena can result from alterations in 
the volume of the river withput there having been any 
change in its velocity. Du^| a glacial maximum in 
a given region most of th^ available moisture was 
solidified, and as it were locked up in the form of 
glaciers and ice sheets, and this would mean a diminu- 
tion in the volume of water in the local rivers. Con- 
sequently a deposition of gravels would result. On the 
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other hand, with the coming of inter-glacial times and 
the rapid melting of the ice, the volume of the rivers 
must have been vastly increased, and much of the 
deposited gravel would be denuded away. Thus, as 
before, a series of river terraces might easily be formed.* 
As far as eastern and southern England are con- 
cerned it would seem likely that both these causes 
operated, and it is not always easy in any given instance 
to differentiate between them. 

An important fact should not be missed by the 
student when considering river terraces. A single ter- 
race is composed of gravels, etc., that have been laid 
down by river action and it follows therefore that the 
geological law of superposition holds good, i.e. that the 
top layers of anv *-'**-*-ace are newer in date than those 
at the bottom. But taking the terrace system as a whole 
each step results not from aggradation, i.e. building 
up, but from denudation, viz. cutting down by the 
river, and it follows, then, that the law of superposition, 
which only applies in the case of aggradation, must be 
reversed; that the top terrace must be the oldest and 
the bottom terrace the youngest (Fig. i o, la). This fact 
should be carefully noted as it is of great importance when 
correlating the archaeological and geological records. 

Again, when studying river terraces it is important 
to take into account the under topography of the valley, 
that is the shape of the ground below the surface de- 
posits. Should this show a sten formation, then the 

* In mountainous districts it frequently happens that towards the 
heads of the valleys moraines occur, and lower down, beyond the limits 
reached by the glaciers, normal river terraces. A definite transition 

between a moraine and a river terrace can often be observed and thus a 
particular river terrace system can sometimes be correlated witJi the local 
scheme of glaciations. 
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gravel terraces on these ste|)s were no doubt formed in 
one of the foregoing orthodox ways. On the other hand, 
if it is found that the under topography of the valley 
is U-shaped (Fig, lo, iV) and shows no step formation, 
then it may have happened that, on the retreat of 
a glacier or from some other cause, the valley had 
become completely filled with debris, and that this 
later has been mostly removed by successive deepenings 
of the river bed, leaving a series of terraces at various 
points along the valley side. In this case it will not be 
true to say that the top terrace is the oldest and the 
bottom the newest since all the terraces are merely 
the relics of a single infilling of the valley. Actually 
the bottom terrace, being composed of the first fillings 
of the valley, will be the oldest, and the top terrace, 
being composed of the last, will be the newest. Once 
again the geological law of superposition holds because 
we are dealing with a case of aggradation that h^s 
merely been exposed for us by the denuding action of 
the river. At first sight these matters seem very compli- 
cated and difficult to grasp, but the moment ite student 
understands the simple principles on which they are 
based he will have no difficulty in visualising and com- 
prehending the whole matter. 

We now come to the last volume of the geologist’s 
history of the earth. This (the recent) has not yet been 
closed; our history to-day is being written therein. With 
the end of quaternary times western Europe underwent 
rapid changes of temperature with the result that the 
fauna and flora were also considerably modified. Changes 
took plac^^o, in human cultures and palaeolithic times 
came to an end. With the story outlined in this volume, 
therefore, we are not here concerned. During the time 
covered by. the earlier portions of it most of our peats 
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and river alluviums were deposited, and a study of these 
has been of inestimable importance to the prehistorian 
interested in the later branches of his subject, helping 
him to determine the relative dates of the different 
cultures and their correlations with datable geological 
deposits. 

Finally, the reader may well ask whether or no any 
information as to the actual age in time of the various 
glaciations can be hazarded. Since, as will be shown 
later on, correlations between datable industries and 
the glacial deposits can be made, it would follow that 
if the glacial deposits themselves could be in any way 
dated in terms of years some idea as to the antiquity of 
the various cultures would be attained. A number of 
attempts have bi-cM made to arrive at some conclusion 
in this respect; to find, for example, the actual date of 
the last glaciation. A. Heim, basing his estimate on 
the present rate of growth of the delta deposited by 
the Muotta in the Lake of Lucerne, concluded that the 
ice had vanished completely some 16,000 years ago. 
A more exact method has been devised and carried out 
by Baron de Geer of Upsala who has actually counted 
the number of layers of sediment which the ice of the 
last glaciation deposited during its retreat. These sedi- 
ments were deposited during the summer thaws, and 
they cover Scandinavia from south to north like tiles 
on a roof, each of them corresponding to one year. 
They are by no means of the same thickness and some 
of them have special peculiarities by which means the 
individual layers can be recognised at various sites. 
Thus from a number of observations the wholb sequence 
of them in Scandinavia from south to north can be 
determined. The total number should give in years the 
time taken by the ice in its retreat from south Scandi- 
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navia to the north; and this number is about 5000. 
In the north itself the ice continued to deposit layers 
in Lake Ragunda from the moment the lake was un- 
covered by the retreating ice. About the middle of the 
last century this lake was drained and the number of 
layers that have been counted in it amounts to 7000. 
It would follow then that the number of years from our 
own day to the time when the ice was in south Scandi- 
navia woiild be yooo-j- 5000= 1 2,000 years. It would 
seem, then, that the ice barrier ( Wtirm II)*, which has 
left its moraine along the south coast of Norway and, 
continuing through Sweden, along the south coast of 
Finland, must have existed about 12,000 years ago. 
Moraines laid down by the ice in Wiirm I times occur 
considerably further south, and the ice must have taken 
some time in retreating thence to south Scandinavia, 
probably another 5000 years at least. Thus if we could 
go back 17,000 to 20,000 years we should find our- 
selves in Wiirm I times, that is in the maximum of the 
last great glaciation. 

soLiFLuxioN OR soiL-CRHEP. Should «the upper 
layers of an area which is frozen to a considerable depth 
thaw rapidly the resulting water will be unable to soak 
away and the upper beds will become sludgy. In the 
case of deposits lying on a slope some downward 
slipping often results. This phenomenon is known as 
solifluxion. The deposits, for example gravels, instead 
of being evenly bedded, will show, in section, a festoon- 
like structure and many of the pebbles, instead of lying 
horizontally, are frequently found tipped up at any 
angle. # 

^ This cold oscillation became in northern latitudes a veritable 
glacial maximum. In certain caves in north Wales, for example, beds 
containing upper palaeolithic industries are overlaid by a drift of 
Wtirm II agd' 
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EOLITHS: THE DAWN OF THE STONE AGE' 

T he problem of the origin of man has long 
fascinated inquirers, and, as has already been 
said, it is rather one for the biologist than the 
prehistorian. It seems probable, however, that the 
Rubicon between the animal and the human state was 
crossed at sorne moment far back in the third volume 
of geological history. But stone industries in which 
specimens occur showing the necessary criteria of human 
workmanship (p. 49) have not been unearthed from 
deposits of an date th.in those of the late tertiary 

(pliocene) period. Even so, it is clear that an enormous 
time has elapsed since mankind first appeared on this 
globe, and many of our former ideas, theological and 
Otherwise, have to be rudely modified when wc con- 
sider this immense antiquity of our kind. As we have 
no relics except chipped Hints, it might be argued that 
we have only found evidence for the existence of a tool- 
making animal in those remote times, yet it is difiicult 
to believe that some unknown animal manufactured 
often well-made flint tools, in late tertiary times, and 
yet that this being was not human. 

The problem of the existence of tertiary man was 
first brought forward by the Abb^ Bourgeois at a con- 
gress at Paris as long ago as 1867. The Abb6 had found 
chipped flints in beds of upper oligocene age near the 
village of Thenay, south of Orleans. An examination 
of the specimens had convinced him that the chipping 
was the result of human handiwork, but most pre- 
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historians were unable to accept his conclusions; and, 
indeed, they were probably right, as increased Impw- 
ledge of the ways in which nature fractures flint has 
demonstrated that the Thenay specimens are probably 
purely natural. A few years later somewhat similar 
objects, this time of miocene date, were discovered near 
Madrid, and 1877 saw the discovery by M. Rames of 
still further examples, again of miocene age, in the 
department of Cantal, at Puy-Courny and Puy-Boudiou. 
From 1899 onwards specimens of like nature were un- 
earthed from plateau gravels of tertiary age near Igtham 
in Kent by Benjamin Harrison. While none of the 
former finds are now accepted as artifacts by the 
majority of prehistorians, a number of serious students 
believe that the Kent specimens are really the result of 
human workmanship. 

Nothing further happened until 1 905 when M. Boule 
published a long article in TJ Anthropologic in which he 
attempted to demonstrate that all the so-called eoliths 
had been chipped solely by natural forces. His argu- 
ments were based on observations made on lame mortar- 
making machines at Mantes, near Paris, argued 
that the stones which issued from the machines often 
showed chipping not unlike that seen on some of the 
hitherto published eoliths, and that as a mortar-making 
machine was purely mechanical in its action, it could 
quite well be paralleled in nature, and that the action 
of torrents or the sea in chipping flints was analogous 
to that of the machines at Mantes. It is certainly true 
that specimens showing a remarkable series of chippings 
are produced by such machines, but no mechanical 
machine or natural force can chip a flint, dealing the 
blows from only two or three directions more or less at 
right angles to one another. This criterion for apprising 
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human workmanship was not appreciated in 1 905, and 
as a matter of fact no tertiary finds known at that date 
exhibited it. 

M. Boule’s attack on the existence of tertiary man 
was followed up by the Abb^ Breuil who showed what 
wonderful results were produced when pressure of a 
great weight of super-incumbent “overload” caused 
differential movements in gravels containing flints. He 
based his arguments on certain eocene finds near Clare- 
mont-sur-Oise, and exactly similar specimens have been 
collected by Mr Hazzledine Warren from the so- 
called “Bull Head” beds not far from I-,ondon. Some 
of these pseudo-implements which Mr Warren has 
found are really amazing, there being beautiful sharp 
working edges closely approximating to those found 
on Mousterian scrapers. But on the other hand once 
again the specimens will not stand the application of the 
criterion which has been so often adumbrated. Two 
years later further finds of flints, apparently chipped by 
man, were made at Boncelles in Belgium by MM. 
MUnck and Rutot, the gravel beds in which they oc- 
curred being of oligocene age. Once again, however, 
there was no absolute proof of their human workman- 
ship. 

In 1910 a fresh investigator, Mr Reid Moir of 
Ipswich, entered the field with a number of eoliths which 
he had collected locally at the base of the Red crag. These 
included objects useful as awls or scrapers, together 
with a new type of tool which was named the “rostro- 
carinate” (Fig. 1 1, x) and a few core-tools. Essentially, 
however, the industries are of the flake variety. Several 
well-known scientists were converted by Mr Moir’s 
discoveries to a belief in the existence of tertiary man, 
the most prominent among them being the late Sir Ray 
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Lankester, But Messrs Breuil and Boule, who came over 
to sc2 the finds, still maintained their sceptical attitude. 
Mr Moir, however, was undaunted and continued his 
researches at new sites until finally at Foxhall, a few 
miles from Ipswich, he collected a series of specimens 
of such a nature that an examination of them by 
M. Breuil caused him to change his ideas completely 
and to join the ever-growing company of those pre- 
historians who believed in the existence of man as early 
as late tertiary times. Even now, however, there are still 
some prehistorians of note who believe that the East 
Anglian finds are solely the result of natural causes. 
Yet biologists, on totally different grounds, have long 
claimed that tertiary man must have existed. 

One result of these diametrically opposed opinions 
has been the Jd use of the word eolith which has 
grown up. Originally coined from dawn and 
Uthos^ stone, as a name for the earliest of human in- 
dustries, it had a respectable connotation. Later it was 
used, and still is by those who do not believe in the 
tertiary finds, as a term of contempt to denote purely 
natural specimens bearing a certain resemblance to 
humanly worked tools. Thus a piece of rock, even of 
palaeozoic age, happening to possess a naturally chipped 
cutting edge would be classed as an eolith. I wouldi 
emphasise that the original use of the term should he. 
retained and that the word eolith should only be used 
for specimens which are considered to be artifacts. At 
the present time, however, it is necessary to be sure 
which meaning of the word an author intends to convey 
to his readers when he uses the term. 

As has been said, the most important finds of eoliths 
in Europe have been made in the “crags” in East 
Anglia. Of course this is not to be taken as ah iiidica- 



I08 THE OLD STONE AGE 

tion that East Anglia can be considered in any way as 
the site of the Garden of Eden 1 But the number of sites 
in western Europe, where suitable tertiary deposits 
occur in which the investigator might expect to find 
the work of man, is not large. Most of the area at the 
time was land and suitable deposits which, in process 
of formation, might contain and preserve artifacts were 
very rare. The importance of this part of England is 
therefore obvious and a more detailed, though brief 
account, of the East Anglian finds in tabular form, 
showing the position of the various beds, will not now 
be out of place. 

At Thorington Hall bivalve shells with the hinges 
still intact have been collected from just above the 
artifacts. This is very important evidence for the 
prehistorian, as no subsequent difiPerential movement 
of the gravel, such as might have caused fracturing of 
the contained Hints, can have taken place, since it would 
certainly have led to the smashing of the delicate hinges 
of these shells.) Incidentally, too, at this site, as well as 
at Foxhall, the deposit in which the specimens occur 
is of a sandy nahire and not packed with pebbles. So 
even if differential movement had occurred no frac- 
turing due to the pressure of one stone against another 
could have resulted. Of course this argument does not 
apply to earth movements that have elevated or lowered 
large tracts or regions without there having been any 
differential movements of the deposits at any given site. 
The whole country might have risen or fallen without 
the hinges of the shells getting smashed, but any 
differential movement in the gravels would have de- 
stroyed them. 

At Foxhall the chipped flints were found at two 
different^evels only, and this can be best explained if 
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Sequence of the later pliocene and first pleistocene 
deposits in East Anglia 


First pleistocene 


Late pliocene 


Xromer Forest series 
VVey bourn crag 
- Chillesford l^eds 
Norwich crag 
. Upper red crag (Butley) 

/ Red crag with the detritus or 
I Suffolk bone l^ed at its base * 
t Coralline crag 


I Arctic climate 
I Cold climate 

I Cool climate 
Warm climate 


Sections (not to scale) of three important sites near Ipswich. 


Bramford Pit, 

2i miles N.W. of 
Ipswich 

Glacial deposits. 

6 ft. 

Middle glacial 
gravel. 4 u. 


Crag sands 
(marine) 10 ft. 


Foxhall, 

3^ miles east 
of Ipswich 

Middle glacial 
gravel. 12 ft. 

Iron stone. 

6- 9 ins. 


Red crag sands. 
3 ft. 


Thorington Hall, 
Wherstead, 2 miles 
south of Ipswich 

Traces of glacial 
gravel and boulder 
clay 


Shelly Red crag. 
18 ft. 


Detritus bed — 
level of ancient 
land surface, r ft. S’ 
(implemeiitifcrous) cj 

'T3 

Marly tertiary ^ 
deposits con- 
taining no traces 
left by man. 

15 ft. 


I m piemen tiferous 
floor at 16 ft. 
below surface 

Nodule bed. 3 ft. 

I rn plementiferous 
floor 

Red crag sands 
Nodule bed 


Bone bed « implementi 
ferous layer 

London clay 


Sands 


Chalk 


London clay. 


* The detritus bed is composed largely of the sweepings of an old land 
surface which for a time formed the beaches and hinterland of a pliocene 
sea. Most of the eoliths come from tins layer. ^ 
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we consider that these levels were actually old land 
surfaces on which man lived, in other words that we 
are dealing with “floors” or actual occupation sites. 

The argument that the flints were chipped elsewhere 
by natural forces and later incorporated in these late 
pliocene gravels cannot always be maintained. Small 
flakes, as well as large specimens, occur together and 
this would not happen under such circumstances, as the 
selective action of flowing water would cause the smaller 
and lighter specimens to be collected together at one 
site and the larger and heavier objects at another. At 
the same time it does seem probable that some of the 
chipped flints are considerably older than the deposits 
in which they are found, as they show scratchings, 
possibly the result of ice action, which not only occur 
on natural faces of the flint but are also sometimes 
found on flake scars which are considered to be the 
result of human chipping. Indeed, it may prove in 
the long run that humanity is still older than late 
pliocene times and that some of the tools had been 
manufactured before the formation of the “crags”. At 
what period the scratchings took place, and whether 
indeed they are due to ice action, is still a matter of 
controversy. At the end of pliocene times there is a 
noticeable change in the Molluscan fauna, and the 
succeeding earliest pleistocene beds show a steady fall 
in the general temperature in East Anglia until, at 
the close in Weybourn crag— Chillesford beds times, 
veritable arctic conditions prevailed. This very cold 
period has been correlated with the Gunz or first glacial 
maximum of Penck mentioned on page 88. 

It will be seen, then, that while the existence of 
tertiary man seems incontestable many problems still 
remain to be elucidated. So far the evidence rests solely 
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on the occurrence of chipped flints which in some cases 
satisfy the criteria for human workmanship. Certain 
highly mineralised fragments of bone found in the 
tertiary deposits have been considered by some investi- 
gators to have been pointed by man for use as awls. 
While this was, of course, quite probably the case, the 
state of preservation of the bones is such as to have 
destroyed all absolute evidence that they are really 
artifacts. 

So far no human remains have been discovered 
associated with the chipped flints in the East Anglian 
beds. Comparisons with the early human remains so 
far found in Java or China would anyway be out of place 
as these distant regions will probably be found to be 
distinct provinces not racially connected with our 
Western folk, even should they be more or 

less contemporary with them which, indeed, is not 
quite certain. 



Chapter VII 

EARLY PLEISTOCENE TIMES AND CULTURES 

^ U^HE eoliths which were discussed in the last 
chapter come from deposits of late tertiary age.* 

JL We pass on now to quaternary or pleistocene 
times throughout w^hich, in suitable localities, our early 
forerunners contrived to flourish, leaving behind them 
their implements of stone which we shall now proceed 
to study. Nor did these by any means all belong to one 
culture, even before the latter part of the period when 
Aurignacian man entered our area and introduced the so- 
called upper palaeolithic cultures. These, however, will 
be considered in a separate chapter; our concern now is to 
give an account of the different cultures which occurred 
and of the conditions under which they flourished before 
the Aurignacians arrived on the scene. 

Before going further, then, it will be well to describe 
the industries belonging to the various cultures which 
can be distinguished. Later we shall discuss their 
distributions, relationships and origins. 

CROMERiAN INDUSTRIES. No One Walking along the 
foreshore at Cromer in Norfolk can fail to notice at low 
tide immense spreads of large flints. This material has 
mainly been derived from a stone bed which lies just 
below the Weybourn crag in the cliffs behind. To-day 
both the crag and the stone bed at Cromer are com- 
pletely buried beneath an accumulation of beach talus, 
but the former is visible low down in the cliff at Wey- 
bourn itself, a few miles along the coast. Hunting 
about among the flint of these “spreads** a searcher 
can not infrequently find artifacts. For the most part 
these consist of large flakes carefully struck off from 

> As already noted the eoliths themselves are mostly much older 
than the late ^iocene deposits in which they were found. Some of 
them might actually date back to pre-pliocene times. 
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a core, the striking platform being unfacetted and 
frequently inclined at a high angle to the main flake 
surface. Although there is not always any further trim- 
ming a sharp cutting edge has often been obtained. In 
the specimens are generally bright orange. 
Occasionally more finished tools are found and rarely 
specimens of a core-tool type such as choppers, etc. have 
been collected. Essentially, however, it is a flakeindustry 
with which we are dealing. It has been suggested that 
these Cromer sites were workshops and that therefore 
finished tools are not present. But there seems no par- 
ticular reason to consider that this mass of flakes was 
purely debris, many of them may well have been imple- 
ments and the larger ones could certainly have been 
very effectively used as chopping tools. 

It would appear that these chipped specimens were 
made by men who lived at a time when the earlier beds 
of the Cromer Forest series were being laid down, for 
a few undoubted artifacts have been discovered in them, 
and the horizon at which they occur probably repre- 
sents the ancient land surface on which these makers 
of the Cromerian industries wandered, collecting the 
raw material for their tools from exposures of the stone 
bed below. Actually most of the Cromer Forest Bed 
is now also masked by talus. 

CHELLEO-ACHEU LEAN INDUSTRIES. The following 

subdivisions of the Chelleo-Acheulean culture have 


been made, determined partly on stratigraphical, partly 


on typological grounds. 

Acheulean 

Chclleo-AcheuIean 


j''Micoquian* 

, Upper Acheulean 
’1 \liddle Acheulean 
l^J^uwcr Acheulean 


Ch'. Ilean or 
Abbevillian 


{ Upper Chellean 
Lower Chellean 
Pre- Chellean 


• * Named after the little rock shelter of La Micoque near Les Eyzies 
where the industry was first recognised. 


DSA 
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In the gravel terraces of the Somme valley, where 
a large number of sites have been carefully studied, 
many further subdivisions have been demonstrated — 
no less than seven for the Acheulean — but it is doubtful 
whether such a classification will be found applicable in 
other regions. 

Although some rough side-scrapers, awls, etc., do 
occur, these industries are almost entirely made up of 
coups-de-poing which are of course core-tools. A core- 
tool, it will be remembered, is one which is made by 
taking a nodule of flint and knocking flakes off it until 
it becomes the requisite shape, in contradistinction to 
a flake-tool which, as its name implies, is fashioned 
from a flake strvick off the original nodule. We are thus 
essentially dealing with core-tool industries, for even 
when in a later stage of their evolution coups-dc-poing 
were sometimes made from large flakes, they were 
treated like nuclei and trimmed all over both surfaces so 
that the implement has the appearance of a core-to6l. 

The basal type of coup-de-poing was roughly pear- 
shaped (Fig. 3, i), one end being somewhat pointed 
and the other rounded. The sides of the tofSI were sharp, 
though to begin with at any rate the edges were irregular. 
As a rule one side was sharper than the other. The butt 
end was sometimes sharp, but sometimes quite blunt. 
In fact not infrequently it was hardly trimmed at all, 
the natural cortex of the flint being left untouched — a 
feature common in lower Chellean times. To begin 
withj free-flaking was mostly employed in its manu- 
facture, both surfaces of the flint being covered with 
large irregular flake scars. At a later stage in the evolu- 
tion of the tool (to some extent in upper Chellean, but 
predominantly in Acheulean times) the edges become 
more regular, trimming becomes neater and a con- 
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siderable amount of secondary, resolved, flaking can be 
seen. Later again the tool becomes flatter and more 
tongue-like at the pointed end. Not only is one side 
blunter than the other, but frequently on the blunt 
side a small platform is left about a third of the way 
up from the butt, or a blunted area is made by a sort 
of battering of the side.- At this time (Acheulean), too, 
the primary free flaking gives place largely to controlled 
flaking (Fig. 2), and the edges are very neatly and 
skilfully made. Still later on (upper Acheulean and 
Micoquian times) the implements become small and 
dainty and are sometimes made on flakes, the main flake 
surface either partially or wholly remaining (Fig. 3, 2). 

Another rather different evolution from the basal 
type can also be recognised, leading to the development 
of oval coupo-uc-'.»uing, generally known as ovates 
(Fig. 3, 3). I'hese arc essentially Acheulean implements. 
As their name implies, they are not pear-shaped but 
oval. Trimmed all over, as before, they undergo an 
analogous evolution to that already outlined tor the 
pear-shaped variety. Once again we can observe the 
introduction of controlled flaking and finally the ap- 
pearance of small neatly made varieties of the tool 
(upper Acheulean). 

1 1 may be noted that while a section through the middle, 
both of the pear-shaped and the oval types, is generally 
oval, it is occasionally plano-convex, in other words 
one face is trimmed flat, the other being very convey. 
This variation is common in upper Chellean and lower 
Acheulean times. Again, when the edges of either the 
pear-shaped or oval coups-de-poing are looked at head 
on, they are sometimes seen to be twisted like an 
elongated S or Z, a phenomenon known as the S or Z 
twist (Fig. 3, j). It is as if somebody had held the bottora 

8-2 
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half of the tool firmly in one hand and then the other 
had slightly rotated the top half either to the right or 
left. The S or Z twisted coup-de-poing does not appear 
till Acheulean times. 

Throughout much of Chellean times, as also during 
the early and late Acheulean, warm conditions obtained 
and we find the remains of great herds of the warmth- 
loving, straight-tusked elephant {Elephas antiquus), as 
well as of the soft-nosed warmth-loving rhinoceros 
{Rhinoceros Merckit). In the rivers lived hippopotami, and 
there was also the great sabre-toothed tiger {Machairodus 
neogoeus), as well as many other warmth-loving beasts. 
One of the most typical mollusca of this period was a 
minute shell-fish called Corbicula fluminalis which itself 
can stand but little in the way of cold. Before Chellean 
times the fauna was somewhat different and many species 
survived from the pliocene period. The middle Acheu- 
lean was mainly a cold time and, as might be expected, 
a mixed fauna flourished. Many of the older warnjth- 
loving species survived, but new and cold-loving types 
such as the mammoth appear as well. After Acheulean 
times came tundra conditions and the.*Mousterian 
culture, with reindeer abounding in western Europe. 

Throughout much of the pleistocene period con- 
siderable local earth movements took place and if we 
could go back to Chellean times we should find that 
not a little of our geography would have to be re-learned. 
The Irish Channel and the English Channel were non- 
existent and land stretched westwards from Ireland for 
a long distance. No North Sea acted as a barrier to the 
spread of cultures, and it has been claimed that the 
Mediterranean consisted of two small lakes, the Adriatic 
being non-existent. On the other hand a broad gulf 
stretched up northwards from the Caspian Sea. How- 
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ever, by the end of Mousterian times we should find 
that conditions had become more normal. 
CLACTONiAN INDUSTRIES. Clactonian industries are 
often found in the same gravel beds as coups-de-poing. 
Roughly speaking they are contemporary with the various 
phases of the Acheulean culture. They consist, however, 
for the most part of flake-tools (Fig. 6, j). Almost invari- 
ably the flakes have been struck off from an unfacetted 
striking platform which is found to be inclined at an angle 
of about 1 20° to the main flake surface. Small chopping 
tools, rough scrapers and discs are found as well as worked 
nodules of flint, etc. Although in some ways different a 
certain affinity with the earlier Cromerian industry can 
be perhaps detected. In Belgium a similar industry is 
generally called Mesvinian. The well-known industry 
which was found In a red loam at High Lodge near 
Mildcnhall, Suffolk, and which was formerly classed as 
Mousterian, is really a late and highly evolved Clactonian. 
Finely trimmed side-scrapers and pointed tools occurred. 
TAYACiAN INDUSTRIES. Coai'sc industries of small 
flake tools roughly contemporary with the late Acheu- 
lean and first recognised at Tayac near Les Eyzies 
should here be mentioned. 

LEVALLOisiAN INDUSTRIES. Here again we have to 
deal with flake industries. Found in western Europe 
associated with coups-de-poing of lower, middle and 
upper Acheulean date, and with the Mousterian, they 
consist of side-scrapers, points and of course of Levallois 
flakes (p. 70, and Fig. 6, 2) and these vary considerably 
in size. In the Somme valley a large number of sub- 
divisions of the I^evalloisian (no less than seven) have 
been determined, mainly on stratigraphical grounds; 
though how far this detailed zoning will be found 
applicable in other regions remains yet to be seen. The 
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early tools are considerably more roughly made than 
those of later date. Among the true Levalloisian tools 
there also occur in the later subdivisions, possibly as 
a result of contact with Acheulean tool-makers, cordi- 
form coups-de-poing (Fig. 1 2, i). * A sort of Mousterian 
point and discs are frequently found, and throughout 
we naturally get tortoise cores (Fig. 6, 4 ) in abundance. 

The earlier Levalloisian industries are found with 
the remains of a non-arctic fauna such as is typical of 
Acheulean times, and they have sometimes been de- 
scribed as the “Warm Mousterian”. 

MOUSTERIAN INDUSTRIES. (Fig. 12). The imple- 
ments of pure Mousterian industries are mostly flake- 
tools. Typical among them are side-scrapers, points, 
Levallois flakes, discs, etc. Utilised bones, too, are fre- 
quently found. The industries, when both their typology 
and the methods used in their manufacture arc taken 
into account, are very characteristic. Facetted striking 
platforms are common and the secondary working, made 
by step chipping and leaving quantities of small, squat 
flake scars, is very typical. Actual bone tools of Mous- 
terian date are almost non-existent, but Professor Breuil 
has described a bone spear-head of Mousterian date 
from Castilloj and two other bone tools have been cited 
by Dr Henri Martin from La Quina, Charente.* 

True Mousterian industries occur but rarely in open 
stations. The climate was becoming very cold, indeed 
arctic, and reindeer abounded, so the Mousterian tool- 
makers naturally preferred to live in rock-shelters. In 
the Dordogne district of France no hard and fast line 
can be drawn between the end of Acheulean and the 
beginning of Mousterian times, for layers containing 
Mousterian tools together with the remains of a rein- 

* Cordiform coups-de-poing with S or Z twists do not seem to occur. 

* A few Mousterian bone tools have also come from Creswcll Crags. 
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deer-including fauna occur immediately above those 
which have yielded late Acheulean implements. To a 
large extent the Micoquian industries may be con- 
sidered as the result of contact between the two cultures, 
as thus transitional between them, though in no sense 
do they represent an evolution from the one to the other. 
It is not improbable, however, that the Micoque coup- 
de-poing was the product of Acheulean workmanship 
under the influence of the Mousterian new-comers. 

The Mousterian culture in these districts is usually 
divided into three stages — the upper, middle and lower. 
Early Mousterian tools show a distinct I^evalloisian 
influence and the cordiform type of coup-de-poing 
abounds. Very early Mousterian layers, however, have 
been discovered at Combe Capelle where this type of 
tool is absent, but occurs in immediately overlying 
deposits of lower Mousterian date. It is perhaps true 
to say that the early Mousterians of France did not 
bring with them the cordiform coup-de-poing; i^ is 
more likely that on arrival they copied those which they 
found in use in the districts they had invaded. By 
middle Mousterian times, however, these more Leval- 
loisian-like types of tool, including the large Levallois 
flakes and so on, had disappeared from the industries, 
and we find only side-scrapers, points and discs, etc. 
In upper Mousterian times the implements became 
smaller and somewhat monotonous, consisting almost 
entirely of little side-scrapers and points. A charac- 
teristic site where such an upper Mousterian industry 
occurs is the rock-shelter of La Quina in the Charjente. 
Throughout Mousterian industries there arc also occa- 
sionally found balls of flint which some authorities think 
may have been used as bolas stones. Many further 
subdivisions of Mousterian industries can be made 
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locally, but such local classifications are seldom of wide 
signiBcance. 

The Mousterian culture is usually classed as middle 
palaeolithic. As will already have been perceived and 
as we shall see more clearly in a moment, however, it 
would seem an error so definitely to separate it from 
the cultures responsible for the other flake industries 
already described. The word “Mousterian” has been 
used very loosely to describe any early flake industry, 
and the result has been confusion. Properly speaking, 
Mousterian industries are those which it is considered 
were probably the handiwork of members of the 
Neanderthal race (p. 131). Though in various parts of 
the world somewhat similar flake industries occur, it is 
by no means coirect to class them all as Mousterian. 
They may all belong to the same flake-tool civilisation, 
but they are not necessarily all the product of the same 
culture. 

DISTRIBUTION, RELATIONSHIPS AND ORIGINS 
OF THE FOREGOING CULTURES (FigS. I3 and I4). 

Having briefly mentioned the various industries of 
pleistocene date prior to the arrival of the Aurignacians, 
a word must now be said as to their distribution. The 
Cromerian industry need not long delay us. So far ii 
has not been found much beyond the limits of the 
locality where it was originally recognised. This does 
not necessarily imply that the culture was of Hast 
Anglian origin. This flake industry is of a simple kind, 
and it is perhaps the rather peculiar orange-coloured 
appearance of the flakes themselves and their great size 
(only possible in an area where large nodules of flint occur 
naturally) which makes this industry so characteristic. 

The coup-de-poing industries on the other hand ai e 




Fig. 13. Distribution of CheUco-Acheulean ////// and Pre-Mousterian 
flake \ \ ' \ v \ industries according to available data. 
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very widely spread. They are found all over Africa, 
being abundant in South Africa, where the name 
“Stellenbosch** is given to them. Beautifully made 
examples sometimes made of obsidian (a difficult material 
to work) have been unearthed in Kenya, and they are 
found throughout North Africa. Examples, too, have 
been collected in the modern tin mine workings at Jos 
in Northern Nigeria. They have been found in Palestine 
and Transjordania and again in large numbers in the 
Madras Presidency of South-east India. Recently, too, 
some specimens have been collected from near^Bombay. 
In Europe, however, they are limited almost entirely 
to the extreme west of the continent. Hardly any have 
been discovered much to the east of the Rhine. A few 
examples, it :z belonging to the heyday of their 

development, have been found in Poland, and at one 
or two other isolated sites; but practically speaking they 
are absent from northern, central and eastern Europe, 
as also from Asia, north of the Eur-Asiatic backbone 
of mountain masses.* In Spain and central Italy coups- 
de-poing occur, and it should be observed that those 
regions, as also Palestine, are close to Africa. But else- 
where in western Europe coup-de-poing industries 
abound, being especially common in north-east France, 
southern Belgium and south-east England.^ 

* In spite of the extremely refractory materials from which the tools 
are made, the industries associated with sinanthropus and the other early 
pleistocene skeletons found in northern China are essentially of the 
flake, not core, variety. 

* In this country coups-de-poing have been cited from East Devon. 
Somerset, Dorset, Wiltshire, Hampshire, Jsle of Wight, Sussex, Kent, 
Surrey, Middlesex, Berkshire, Gloucestershire, Worcestershire, Oxford- 
shire, Buckinghamshire, Hertfordshire, Essex, Suffolk, Norfolk, Cam- 
bridgeshire, Huntingdonshire, Bedfordsliirc, Northamptonshire, Warwick- 
shire and Nottinghamshire. Certain finds from Yorkshire have also been 
claimed as of this date, but the matter is still uncertain. The main con- 
centration of finds, however, is in the south-eastern counties. 
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£ast of the Rhine where industries occur, which from 
a comparison of the associated fauna can be dated as 
contemporary with the coups-de-poing industries further 
west, the tools are found to be of the flake variety. As 
a typical site Taubach in Thuringia may be mentioned, 
but much further work on these flake industries, which 
have sometimes been classed as pre- or proto-Mous- 
terian,* in these areas, and indeed in others further east 
— in Russia and northern Asia — is still required. 

It is thus probable that as early as lower palaeolithic 
times prehistorians will have to distinguish in Europe 
at least two distinct civilisations: the one, characterised 
by the wonderful coup-de-poing industries being of 
African origin, at any rate so far as migration into 
Europe is concerned, the other, essentially Asian. In 
other words, culturally speaking, the continent of Asia 
at that time extended as far west as the Rhine. Cultures 
of the second civilisation have given us the various fladce 
industries, though these are not necessarily in every case 
closely interconnected. The flake-tool civilisation seems 
to have been much less stable than its co#e-tool con- 
temporary. Whereas amazingly similar coup-de-pbing 
industries are-found all the way from South Africa to 
England, and not only does the same type of tool occur 
but its evolution is everywhere similar, a number of 
cultures of the flake-tool civilisation seem to have been 
readily evolved at different places and at different times. 
While in some cases these are doubtless interrelated we 
have no choice, until the possible connecting links are 
more fully understood, but to consider them as to some 
extent independent. Perhaps the Clactonian culture* is 
in part the result of contact of the two civilisations, 

• The Tayacian occurs in Palestine immediately below the late 
Acheulean ai]^4 in 'I'urkey a flake industry occurs in gravels near .Ankara. 

* If, indeed, it is a true culture and not merely a technique. 




Fig. 14. Distribution of true Mousterian ^ and allied, principally Levalloisian, 
flake industries : according to available data. 
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since the industries are for the most part found about 
their line of junction. The Levalloisian, on the other 
hand, judging from the occurrence of industries of this 
type, has a much wider distribution; it seems even to 
have penetrated into Africa. Here in northern regions 
it is found especially in British Somaliland, Egypt, 
Cyrenaica and Tripoli — characteristic flakes and tor- 
toisei-cores abounding. 

The Mousterian culture seems also to have been 
another somewhat later product of this flake-tool civilisa- 
tion. As the climate now gradually changed — the last 
glacial maximum was approaching — the coup-de-poing 
culture weakened and disappeared from Europe, and 
Mousterian man reigned supreme in the west. While 
there is some evidence to suggest that the Levalloisian 
culture did slightly influence the development of the 
Mousterian, it is probable that the latter was pre- 
dominantly a spontaneous development within the gfeat 
flake-tool civilisation and that this develo}')ment took 
place somewhere eastwards of the Rhine. The exact 
distribution of the culture has still fo bqjvorked out, 
but in general it replaces that of the coup-de-poing 
in western Europe and is also found in eastern Europe, 
Palestine and as far east as Siberia and perhaps, too, 
in Northern China. Essentially, however, it remains 
always a northern culture. In many regions of Africa 
flake industries that have been classed with the Mous- 
terian occur, some perhaps being autocthonous, others 
the product of southerly migrations of flake-tool 
makers. In north Africa some latish industries have 
been grouped together and referred to a culture called 
the Aterian while in East Africa Dr Leakey describes 
others as the “Kenya Mousterian. “ Again, somewhat 
similar industries occur in Somaliland, and indeed in 
South Alrica. Essentially, however, none of them are 
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truly Mousterian. In any given area more than one such 
flake-tool culture may, of course, be represented and 
a local chronological sequence may thus occur. 

Briefly, then, as far as Europe is concerned, it will 
appear that during the earlier part of pleistocene times, 
before Aurignacian man introduced the upper palaeo- 
lithic cultures, two different races occupied, the area. 
At first industries belonging to a flake-tool culture 
(Cromerian) appear, but later in the west the Chelleo- 
Acheulean culture, spreading up from Africa and be- 
longing to the core-tool civilisation, swef)t the board. 
Throughout this time, however, east of the Rhine the 
flake-tool makers held the field; it was only here and 
there in the heyday of their strength that small colonies 
of coup-de-poing makers were established in these 
districts. With the coming of the last glacial maximum 
the coup-de-poing makers retired from the scene and 
cultures belonging to the flake-tool civilisation occupied 
the whole area. It has been suggested that the flake- 
tool makers, who seem to have stretched from China 
to the Rhine, belonged essentially to a steppe civilisa- 
tion, whereas those who manufactured the coups-de- 
poing belonged to a forest one. At any rate it would 
seem that the flake-tool cultures were prepared to stand 
the deterioration of climate which took place when 
glacial maxima were approaching much more effec- 
tively than did their contemporaries, the coup-de-poing 
makers, who seem to have disappeared or retired south- 
wards to their African home by way of Spain and Italy, 
as soon as the climatic conditions in Europe became 
really disagreeable. 

Finally, the human remains found in our area during 
these epochs must now be considered. As has been said, 
no undisputed tertiary skeletons have yet been dis- 
covered, but of early quaternary date there have been 
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four important finds claimed — at Piltdown in Sussex, at 
Swanscombe, at the cave of Font^chevade (Charente, 
France) and near Heidelberg — and a number of Mou- 
sterian skeletons have been unearthed. See also note at 
bottom of p. 132. 

PILTDOWN. Piltdown is interesting for other than pre- 
historic reasons. During the First World War part of 
a skull, a jaw and a canine tooth were said to have been 
found in a gravel terrace 80 ft. above the river Ouse. 
The skull was exceptionally thick and the jaw resembled 
that of an orang, as, too, did the canine. The other teeth 
appeared to be human. New methods of study already 
mentioned have been applied to many of the older finds 
and those from Piltdown were exhaustively examined by 
the fluorine test. It was then found that the jaw was 
modern and indeed is that of an orang, the teeth having 
been carefully ground down to make them appear 
human. It was further discovered that both the jaw and 
the skull had been stained to make them resemble other 
pleistocene animal bones found in these gravels. It was 
all a hoax! Nowadays modern methods of study and 
testing would make such faking an impossibility. 
Actually the skull is of some antiquity — maybe of the 
Bronze Age. It is perhaps a pathological specimen, 
hence its great thickness and the peculiarities of the 
endocranial cast. 

SWANSCOMBE. In 1935 Mr A. T. Marston discovered 
in the gravels of the looft. terrace at Swanscombe in 
the Barnfield pit part of a human skull. The fragments 
consist of the occipital bone and part of the left parietal 
which articulated perfectly with the former. Un- 
fortunately both coups-de-poing and Clacton tools occur 
in these gravels and one cannot affirm witiP certainty to 
which culture the skull should be assigned. The exact 
affinities of the skull, too, remain in doubt. Moreover, 
the age of the gravels in which the human remains 
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occurred can be disputed. The coups-de-poing belong 
to the end of the middle Acheulean period or early in 
the late Acheulean. This would point to the age of the 
gravels being Riss-Wiirm and the Marston skull being 
therefore of that date. But some geologists date the 
gravels to an earlier, Mindel-Riss, period. 

Fo nt£ c H EVA D E. This cave was excavated some years 
ago and Aurignacian and Magdalenian cultures un- 
earthed. In 1947 further work revealed lower levels in 
which part of a skull and a Tayacian industry occurred. 
The skull showed no special Neanderthal features. The 
Tayacian belongs to the flake-tool culture group and it 
might be thought, therefore, that the skull should have 
shown Neanderthal features. Some slight evidence for 
cannibalism was noted and the suggestion has been made 
that the individual unearthed at Fontechevade was an 
unfortunate Acheulean captured and eaten by the con- 
temporary Tayaciansl 

HEIDELBERG JAW. The famous Heidelberg jaw was 
found in a deposit known as the Mauer Sands, near 
Heidelberg. This deposit underlies the older loess, 
which in turn underlies the younger loess. These loesses 
respectively were deposited by wind action during the 
dry steppe conditions that immediately preceded and 
followed the last glacial maximum (WUrm I), at which 
tirne tundra conditions prevailed. The Mauer Sands, 
then, seem to have belonged to an early inter-glacial 
phase, and the contained fauna confirms this conclusion, 
as it includes Rhinocerus etruscus (the word etruscus always 
connotes a rather early pleistocene datel) and Equus 
stenonis. The jaw is chinless and massive, but the teeth 
are human. It is quite unlike the one found at Piltdown. 
When articulated with the Mousterian skull which was 
found at La Chapelle-aux-Saintes (Corrfeze, France), 
however, it fitted it perfectly, although it was perhaps 
somewhat too massive. Indeed, some authorities have 
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classed it as proto-Mous£crian. It would seem, then, 
probable that the Mauer Sands specimen is that of an 
individual belonging to some early culture of the flake- 
tool civilisation. Incidentally, unless the find at Pilt- 
down be one, no undoubted remains of coup-de-poing 
makers have yet been discovered in Europe and there- 
fore we cannot tell exactly what they were like.* At 
Ehringsdorf, near Weimar, another find of human 
bones was made. These probably belong to a repre- 
sentative of the same culture as the Mauer jaw individual. 

Mousterian man lived in caves and therefore there 
is a far greater number of discoveries of his remains to 
record, and their authenticity and actual date are more 
easy to demonstrate. As long ago as 1856 the classic 
find of this period was made at Neanderthal, near 
Dusseldorf. It consisted of a portion of a skull which 
was found in ^ deposit in a small cave. No fauna was 
found with it, but near by, in another small cave, l^ut 
in an identical deposit, the bones of a mammoth were 
discovered. It seemed reasonable then (although con- 
troversy about it raged) and it is certain q^w that the 
portion of human skull-cap was really quaternary in 
date. In 1866 two well-preserved skeletons were un- 
earthed from a Mousterian layer at the cave of Spy in 
Belgium. Later, in 1908, at La Chapelle-aux-Saintes, 
there was found a complete skeleton of this date buried 
in a small sepulchral cave. Since then many other 
examples have been unearthed; especially might be 
mentioned the finds at La Quina and La Ferrassie, and 
more recently in Palestine and at Gibraltar where the 
bones of a child were excavated by Miss Garrod near 
the Devil’s Tower. The Palestine examples appear to 
differ slightly from the normal Neanderthal type. There 
is, however, a close connection between them. 

> xjnless the Marsden find at Swanscombe be one. 
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The characteristic features of the Neanderthal race 
have been frequently shown in reconstructions. The 
student is probably familiar with illustrations showing 
a being with low, receding forehead, protuberant brow- 
ridges, large eye-sockets, deep upper lip and pro- 
truding chinless jaw, long arms, curved thighs and a 
shambling, stooping gait. Casts of the brain indicate 
a low stage of mental development although the brain- 
case was of great size — as large as that of Bismarck. 

The find at La Chapelle-aux-Saintes is extraordinarily 
important to the prehistorian from a further point of 
view. The small rock-shelter was never inhabited; there 
were no hearths. On the other hand, the body was laid 
out in a carefully excavated trench and surrounded with 
beautifully Mousterian tools. It would seem 

difficult not to see in this a careful or even ceremonial 
burial, the significance of which is of course immense. 
That man at such a remote period, even before Homo 
sapiens of upper palaeolithic times had made his appear- 
ance, should take such trouble in the disposal of his dead 
shows at least that unlike the animals he had ideas about 
the problem of death. The fact that tools were provided 
for the dead man suggests that he was thought to be still 
existing somewhere and possibly needing his tools, or 
perhaps that he would return to reanimate the corpse and 
that they would then be required. At any rate the whole 
circumstances seem to imply a belief in some kind of an 
existence after death, which, in that remote epoch, is 
surely amazing. 

Naturally not every prehistoric individual was thus 
carefully buried and such finds are very rare indeed. 
This may be in part due to the very fragile nature of 
bones, so that unless they were carefully buried in a 
sepulchral cave they would not survive; and obviously 
Such sepulchral caves are not easy to spot. But there 

9-2 
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is one other interment, thfs time in a rock-shelter home 
site at La Ferrassic which must be considered and which 
shows that it was not only the old men of the Mousterian 
tribes who received the homage of careful burial. In this 
case a trench had been dug in a Mousterian deposit 
and in it the bones of a child had been laid, the skull 
towards one side of the trench, the limb bones towards 
the other. The little trench itself had been covered by 
a large rock purposefully placed in position on which 
were cut cup markings. Later the whole grave got 
covered up by further deposits containing Mousterian 
implements. The date of the burial therefore — occur- 
ring as it does in the middle of Mousterian deposits — is 
undisputed. At La Ferrassie, too, have been found a 
couple of Mousterian skeletons which it seems were 
just placed against the back wall of the i:ock-shelter 
and covered up with large stones. Doubtless during 
the cold weather of Wiirm I times this procedure woijld 
not have meant that further existence in the rock- 
shelter became impossible! Perhaps indeed this was a 
very usual way of disposing of the dead, but one which 
has only rarely survived. It is possible, however, that 
chance or further exploration will yield us other sepul- 
chral caves where careful burials of Mousterian date 
occur, but it is clearly an impossible or herculean task 
for the prehistorian to investigate with the spade every 
natural rock-shelter. In N.E. Switzerland there are some 
high-level caves (e.g. Wildkirchli) yielding a peculiar 
Mousterian with a warm fauna. A sort of bear cult seems 
to have been practised as witnessed by the careful arrange- 
ments of the bones of these animals in the deposits. 
ADDENDUM. In the Kavirondo district of Kenya, at Kanam 
and Kanjera, Dr Leakey claimed to have found human bones of 
a proto-sapiens type associated with pebble and Chellean in- 
dustries which were respectively referable to early and middle 
pleistocene times. The associations were disputed, out the possi- 
bility that Homo sapiens may have occurred so early and with 
Chellean tools is bf course of the highest interest. 
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ARCHAEOLOGICAL AND GEOLOGICAL 
CORRELATIONS 

A CORRELATION of the archaeological apd geo- 
logical records is made possible by: (i) the 
L finding of datable industries in a deposit that 
can itself be dated by the geologist from other con- 
siderations ; and (ii) the finding of datable industries in 
a deposit which rests on or is covered by a datable 
geological straUim. 

(i) In the first case the industries are contemporary 
with, or oldei than tiie geological deposit in which they 
occur. For example, a man may have dropped his tools 
by the side of a river and these may have become in- 
corporated in a gravel which was being formed at the 
period — clearly a case of contemporaneity. Or an on- 
coming glacier may have caught up a number of tools 
which at some time had been left behind at a settle- 
ment site near the advancing ice, and these may have 
become incorporated in morainic material, than which, 
however, they might clearly be much older. 

(ii) In the second case the industries must be newer 
or older than the datable geological stratum, according 
as this underlies or covers the deposit in which they 
occur. From these data alone, however, it will not be 
possible to say how much newer or older they are, for 
much or little time may have elapsed between the forma- 
tion of their containing deposit and that of the geo- 
logically datable one. 

As has been previously stated in the geological 
chapter, there is still some uncertainty as to the number 
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of glacial maxima that occurred in quaternary times, 
and it is not quite certain how far the character of the 
intervening inter-glacials was the same in each case. It 
is, therefore, at the moment impossible to do more than 
give an outline of this branch of the subject as so many 
problems still remain to be solved. The fourfold system 
of glaciation, as outlined by Penck and Brtickner in 
their well-known work. Die Alpen im Eiszeitaltevy will be 
taken as the framework. 

There are a number of standard sites where correla- 
tions have been attempted. Some of them are in this 
country, some on the continent. As instances the terrace 
gravels of the Somme valley, examined so fully by 
Professor Breuil, might be mentioned, or certain sites 
in the Pyrenees. In our own country the section at 
Cromer is still classic. Let us consider one or two of 
these with special reference to any relevant evidence 
which has been obtained therefrom. 

At Cromer, in Norfolk,* several late Chellean impfe- 
ments have been found as erratics in the base of the 
“till”.* They must therefore be older than tjjis deposit.3 
Again, at the same site a few late Acheulean implements 
have been found in the top Runton sands, a deposit laid 
down subsequently to the till and contorted drift and 
after the formation of the main Cromer-Holt ridge, 
which is the terminal moraine of an ice-sheet belonging 
to a later glaciation than that which deposited the till 
and contorted drift. Near Holt late Acheulean tools 
have been found in beds on this Cromer-Holt moraine. 

At Amiens two loesses occur. The one, the older 

* See the sections given at the end of this chapter. 

* The cliffs at Cromer are formed of boulder clays known as the 
till and contorted drift. 

3 One or two early Chellean examples occurred in the Cromer Forest 
bed. They ^re probably dropped by stray forerunners of this culture. 
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loess, covers all the river terraces except the bottom 
one, and was therefore presumably laid down during 
the steppe conditions preceding the glacial period 
(Wiirm I).when the bottom terrace was deposited. This 
loess contains Acheulean implements. The younger 
loess covers the older loess and the gravels of the bottom 
terrace. It was therefore deposited after the maximum 
of Wiirm I. At its base occur latish Mousterian tools 
and higher up specimens belonging to upper palaeo- 
lithic industries. Thxis it would appear that the Acheu- 
lean culture is pre-Wiirm I in date, and the latish 
Mousterian subsequent to the maximum of Wiirm I. 

In eastern France two lines of terminal moraines can 
be easily recognised; the one occurs some distance away 
from the line of the hills, the other nearer to them. That 
the outer of these moraines is the older will readily be 
realised. A subsequent glacier or ice-sheet passing over 
an area previously glaciated tends to destroy (except in 
patches) all traces left by the previous ice. It follows, 
therefore, that the outer moraines in eastern France are 
connected with one glacial maximum and the inner 
moraines with another and a later one. At Conliege in 
a deposit resting upon and therefore later than this outer 
moraine was found an Acheulean implement. 

In the Pyrenees district, Acheulean implements have 
been discovered in a deposit resting on the gravels of 
the bottom but one terrace in a tributary valley of the 
Garonne. They must, therefore, be of more recent age 
than this terrace. Further, it has been stated that other 
rolled examples have been found in the gravels of the 
bottom terrace which would show that they are con- 
temporary with it or earlier. The terraces in this district 
appear to have been deposited during glacial maxima 
(p. 94) and so here again the evidence indicates that 
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a part at any rate of the Acheulean culture existed in 
the intervening period between two glaciations; and 
further it would seem that these glaciations were the 
last and the last but one. 

The little cave of Bouich^ta opens half-way up the 
hillside of the Soudoiu* above the village of B^deilhac, 
a few miles from Tarascon-en-Ari^ge. Within the vesti- 
bule can be found the remains of a moraine, thus proving 
that the ice of a glacial maximum once filled the valley 
up to a height where the cave now opens. In a deposit 
resting on this moraine occur a number of Mousterian 
implements made of green quartzite. No fauna has been 
discovered at the site. Elsewhere, however, in France 
the cave Mousterian is found associated with an arctic 
fauna. l.,ooking out from the cave up the valley 
(Plate III), lines of a moraine can be seen fringing its 
side at a considerably lower altitude. These must have 
resulted from a glaciation subsequent to and smaller 
than that which deposited the morainic material in the 
cave, since, if they had been formed by an earlier 
glaciation, they would undoubtedly have been almost 
entirely destroyed by the great ice-sheet which filled the 
valley up to thjs height of Bouicheta. As the Mousterian 
industry occurs in a deposit immediately above the 
moraine, and as Mousterian industries in France are 
elsewhere associated with an arctic fauna, it would seem 
at first sight possible that the Mousterians inhabited 
Bouicheta as soon as it was free of ice, and that the 
industry can be correlated with the great glaciation that 
left its moraines in the cave, though obviously just 
subsequent to its maximum development. But else- 
where in French sites the Mousterian industry is im- 
mediately preceded, without any break, by Acheulean 
industries with which are found associated a more 
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warmth-loving fauna. If, then, we correlate the Mous- 
terian at Bouich^ta with a time just subsequent to a 
maximum glaciation it would seem difficult to find any 
place where the Acheulean culture could be fitted in. 
Suppose at Bouich^ta, however, we suggest that a long 
time elapsed between the period of morainic infilling 
and the formation of the subsequent deposit, in which 
occur the Mousterian industries, and that this sub- 
sequent deposit was laid down at a time when the later 
and lesser glaciation, which has left the low-level 
moraine, was at it§ height, then the problem becomes 
easy. An Acheulean culture, if it had been present, 
would have occurred during the warm period (not re- 
presented by any deposits at Bouicheta) which existed 
between the two glacial maxima of the district. 

In Switzeiiana at Cotencher, near NeuchStel, a cave 
occurs in such a situation that during the last glaciation 
it could only have been invaded at the time of the 
maximum extension of the ice. In the cave, in the 
moraine belonging to this period, there have been found 
Mousterian tools, and it would seem probable that these 
were caught up by the ice from some settlement site 
near its margin. The Mousterian implements here, 
then, would date to a period prior to the greatest 
extension of the WUrm I glaciation. 

Certain Magdalenian industries have been found in 
a deposit resting on moraines laid down by the last 
great glaciation. They are, therefore, subsequent to it. 
Magdalenian industries, however, are associated with 
a very cold fauna. The culture, then, can reasonably 
be assigned to the Wiirm II (Buhl) period. 

It appears from these considerations that the Mous- 
terian must be coterminous with Wiirm I, the Magda- 
lenian with Wiirm II, and that the Acheulean in part 
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at any rate is post-Riss. It would follow then that the 
Aurignacian and Solutrean cultures would have to be 
assigned to the Achen oscillation, and that the earlier 
lower palaeolithic cultures are mostly pre-Riss in date. 

Let us return for a moment to our own country. An 
immense amount of work has already been done, more 
especially in East Anglia, but unfortunately no unani- 
mous conclusions have been reached. A complicating 
factor has been the extensive earth movement which 
took place during Chellean and Acheulean times. Much 
of the southern part of the country, more especially 
towards the east and south, sank about a hundred feet 
towards the end of Chellean times, rising again to a 
nearly equal amount in early Mousterian times. Most 
of our river terrace systems result from this cause, 
particularly in districts removed from glaciated areas. 
On the other hand we are well situated in that the limits 
reached by most of the ice-sheets belonging to the 
various glaciations crossed the country. While min 
obviously did not live in an actually glaciated area he 
did not seem averse to living near the margins of the 
ice, and we therefore not infrequently fiflfl his tools 
incorporated in definitely glacial deposits. However, a 
^ill further complication here presents itself. While 
different glacial deposits are in many cases due to ice- 
sheets belonging to different glaciations, in some cases it 
happens that glacial deposits of a very different character 
are the result of other ice-sheets more or less contem- 
porary in date, but coming from other directions and 
having other places of origin. The heavily glaciated 
mountains of Scandinavia supplied ice-sheets which 
crossed the North Sea and impinged on our eastern sea- 
board, and foreign erratics (such as rhomb porphyry and 
laurvikite) were torn from southern Norway and carried 
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across to our country. But England also provided its 
own ice-sheets. Near Cambridge, for example, pieces 
of Shap granite, torn from the hills of Westmorland 
and carried over Stainmoor Pass and down the Vale of 
York, can sometimes be found in the local glacial 
gravels. It thus becomes necessary to distinguish be- 
tween a number of contemporary glaciations and glacia- 
tions belonging to different glacial maxima — not always 
a very easy matter. 

Actually when working in the field the student must 
carefully distinguish between glaciated, peri-glacial, and 
non-glaciated areas. When investigating the first of 
these his main task will be to determine the sequence 
of glacial deposits present and to assign them to the 
various glacial maxima in the Penckian scheme. By 
finding databh- '«<iustries in relation with these deposits 
he will be able to determine a correlation. All this is 
easy to demand on paper: there are plenty of difficulties 
to overcome in practice! A peri-glacial area is one near 
the margin of an ice sheet, just beyond its maximum 
extension. But the limits to which the ice reached never 
remained strictly constant. Minor climatic changes, not 
to speak of the effects of summers and winters, caused 
local retreats and advances. The phenomena resulting 
from them are not always easy to distinguish today from 
those due to the oncoming of a true glacial maximum 01 
interglaciation. It follows, then, that peri-glacial areas 
are the most difficult to elucidate, and when, as in the 
lower Thames valley, there have been land movements 
and other geological phenomena to complicate matters 
no very secure evidence can be adduced to help us in 
determining the correlation of the two records. Some- 
what further southwards, however, in an area where 
true glaciations did not penetrate but near enough to 
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them to show successive solifluxions corresponding to 
the various glaciations of the north, accurate correla- 
tions can be made. Such an area is the Somme valley, 
and, as its gravels are rich in flint industries which can 
be assigned to the various cultures and to stages within 
them, it is here that the correlations have been made 
with the greatest degree of certainty. 

A few examples of sections and correlations will be 
shown in the next two pages. 

In East Africa, where pluvial periods take the place of 
glaciations (p. 90), analogous correlations can also be 
made. At Oldoway, on the Tanganyika-Kenya border. 
Dr Leakey has found a section several hundred feet in 
thickness which is divisible into four conformable beds. 
The contained stone implements show a continuous 
evolution from a pebble industry (bed i), through early 
Chellean (lower part of bed 2), to the latest Acheulean 
types (upper part of bed 4). These beds antedate a 
period of volcanic activity and earth movement when the 
Rift Valleys finally took shape. They were deposited in 
what appears to have been ah ancient lake, and seem to 
correspond with our early and middle plei^ocene de- 
posits. Evidence for drier periods which would be 
equivalent to qur early inter-glacials has not yet been 
obtained. After the period of earth movement a fifth 
bed, containing an upper palaeolithic industry, was laid 
down unconformably on the earlier series. Elsewhere in 
Kenya similar upper palaeolithic industries, as well as 
certain flake-tool industries contemporary with them, 
are coterminous with the last major pluvial period 
(Gamblian), seemingly equivalent to our Wiirm glacia- 
tion. Subsequently there were two wetter phases 
(Makalian and Nsikuran), but no further major pluvial 
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Strattfieation in the Cromer 
District, 

•OIL AND SUBSOIL 

BROWN BPULDBR CLAY 


GRAVELS 

Caught up in the 
Brown Boulder 
Clay are a number 
of upper palaeo- 
lithic implements 
presumably of the 
same age as this 
' gravel. 

BRICKEARTH AND PART OF 
CROMEK-HOLT KIDGE = 
UPPER CHALKY BOULDER 
CLAY 

The brickearth occurs in a 
pit I mile from West 
Kunton to the left of the 
Cromer road. hunter 
pebbles occur. 

Achcul tools Occur a*: 
erratics in the Ridge, 
which was formed during 
the Riss glaciation. 

TOP SANDS AT WEST RUNTON 

A late Achcul coup-de-poing 
occurred here. 



THE CROMER-HOLT RIDGE, 
AND A BOULDER CLAY *■ 
GT. EASTERN BOULDER CLAY 

The boulder clay is to be seen 
in a pit behind West 
Runton. 

COARSE GRAVELS 

Seen at top of the Cromer 
cliffs. Some early Leval- 
lois tools are claimed from 
these gravels. 

CONTORTED DRIFT AND TILL 
PASSING DOWN INTO THE 
ARCTIC UPPER CROMER 
FOREST BED 

A few late Chellean tools 
occur as erratics at the 
base of the Till. 

LOWER CROMER FOREST BED 

A warm climate prevailed: 
a few Chellean tools occur. 

WEYBOURN CRAG = Very 
cold climate. 


Stratification of the tspper 
Thames Terraces^ Oxford 
Dist. (simplified) 

ALLUVIUM 

'reindeer* levels OF THE 
SUNK CHANNEL 

- worm II 

EVENLY BEDDED GRAVELS 
partly capping the Sum- 
mer town — Radley Ter- 

race (a) 


SOLIFLUCTION LEVEL bcloW 
(a) and capping the Wol- 
vercote Terrace. 

- Worm I 


WARM OCHREOUS GRAVELS OP 
THE SUMMERTOWN-RADLEY 
TERRACE AND THE WOL- 
VERCOTE CHANNEL, middle 
and late Acheulean coups- 
de*poing occur. 

« Riss- Worm 

ARCTIC BED AT BASE OF THE 
WOLVERCOTK AND SUMMER- 
TOWN-RADLEY TERRACES. 

Riss 


WARM GRAVELS OF THE HAN- 
BOROUGH TERRACE (9O ft.). 

Mindel Riss. 


BOULDER CLAY OF THE COT8- 
WOLD PLATEAU (up tO 6OO 

ft.). Mindel age. 
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Stratification at the 
Tranjeller's Rest Pit, 
Cambridge 
SOIL AND SUB-SOIL 
BROWN LOAM 

In this layer a few flakes 
have been found. 

EVENLY BEDDED GRAVELS 

No fauna or industries 
known. 


TWISTED GRAVELS AND LOAMS 
AND OCCASIONAL THIN 
BAND OF LOAM 

This deposit is clearly dis- 
turbed by ice action. A 
few very late Acheulean, 
blue-patinated implements 
have been found. 


EVENLY BEDDED SANDS AND 
GRAVELS 

This deposit has yielded a 
'warm’ fauna. A number 
of weatliereJ Chellean and 
lower Acheulean, brown 
patinated implements have 
been found. 

At the base occur a number 
of sandstone boulders 
showing ice scrstvhings 
due doubtless tc fome 
glaciation earlier tb^.i the 
evenly bedded sands and 
gravels. 



(MUCH SIMPLIFIED) (MUCH SIMPLIFIED) 



The temperate flora found in thia bed is indeed distinctly anomalous. 



Chapter IX 


LATE PLEISTOCENE TIMES AND CULTURES 

^ M E upper palaeolithic cultures are, as we shall 

I see, quite different from any that have occurred 
JL before, and there is no question of any evolution 
from the Mousterian to the Aurignacian industries in 
our area. Something quite fresh arrived in western 
Europe and not only are the industries totally different, 
but the men who made them in no way resemble their 
Neanderthal forerunners. For the first time in Europe 
we find the remains of Homo sapiens: our own ancestors 
now hold £'.va_> . Not only do the industries differ com- 
pletely in detail from those of earlier date, but their 
general appearance too is quite dissimilar. Upper 
palaeolithic tools are essentially made on blades and 
in this they differ from earlier industries where the 
tools are fashioned from flakes or cores. The difference 
would appear at first to be but slight, and of course 
many artifacts of upper palaeolithic date are flake or 
core-tools and not made on blades. Taken as a whole, 
however, when an upper palaeolithic industry is studied 
even cursorily, its obvious dissimilarity from the flake 
industries that preceded it and the continual presence 
of blade tools mark it off completely from anything with 
which we have hitherto had to deal . Furthermore, for 
the first time, so far as western Europe is concerned, 
we find a large number of gravers or burins in the 
industries, and while, in Palestine outside our area, 
this type of tool has been found as for back as Acheulean 
times, and while even in our own area it persists well 
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on into the Mesolithic period, it is essentially charac- 
teristic of upper palaeolithic cultures, and it is only in 
industries belonging to them that it occurs in large 
numbers. It is therefore not inappropriate to describe 
the industries belonging to the upper palaeolithic cul- 
tures as “blade and burin*’ industries in contradistinc- 
tion to the “flake-tool” industries of Mousterian and 
earlier date, and the essentially “core-tool” industries 
of the coups-de-poing makers. Moreover, now for the 
first time bone and antler were extensively used for 
making tools, and altogether there is a much greater 
variety in the tool types than heretofore. Now, too, for 
the first time art makes a dramatic appearance among 
man’s activities. In western Europe there are three suc- 
cessive upper palaeolithic cultures (Aurignacian, Solu- 
trean, Magdalenian), the first itself a complex made up 
of at least three distinct elements. 

THE AURIGNACIAN CULTURE. In the Dordogne, on 
layers containing late Mousterian industries, there resft 
beds which yield artifacts of quite a different character. 
A classic site is the rock-shelter of Audi not far from 
the ruin of the mediaeval castle at Les EyziW. At first 
sight the new industry appears to show a very con- 
siderable falling off from the beautifully made though 
somewhat monotonous late Mousterian implements. 
The tools are, for the most part, rough and poorly made. 
Many Mousterian types persist. We find a few small 
coups-de-poing, discs, side-scrapers, Mousterian points 
and so on, but among these there occur end-scrapers, 
gravers and above all Audi knife blades (Fig. 5, j). 
In no sense of the word does the new industry represent 
an evolution from an earlier Mousterian one, but it would 
seem that the Mousterian culture was weakening rapidly 
and that new-comers were appearing on the scene. It 
is to these new-comers apparently that the introduction 
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of the Audi knife blades and gravers was due. Whether 
at any given locality the industry of these times was 
made by degenerate Mousterians influenced by the new- 
comers, or by some of the new-comers moving in and 
influenced by the Mousterians around them it is diffi- 
cult to say. The climatic conditions remained very cold 
and, taken as a whole, the faunal remains are fairly 
similar to those found in Mousterian times except that 
now a good many red deer bones occur, which suggest 
that the surroundings were somewhat less tundra-like. 
The Audi stage marks but a short transition when the 
older Mousterians and the new folk co-existed; soon 
the former disappeared altogether, and the higher cul- 
ture held sway. 

Within the Aurignacian culture five subdivisions 
have been re»^ogii:tied. The.'.c are best given in tabular 
form, viz. : 


Subdi^sions 
Font Robert stage 
Upper Aurignacian 

Middle „ 

Lower „ 

Audi stage 


Typical tools 

Font Robert point (Fig. 7, 4) 
Gravette knife blade (Fig. 5, j) 
r Beaked graver (Figs. 4, 10 and 15, 7) 
-! Keeltrd scraper (P^igs. 8, 6 and 15, 4) 

( Split-base bone lance point (P ig. 9, 6) 
Chatelperron knife blade (Fig. 5, 2) 
Audi knife blade (P'ig. 5, r) 


The lower two subdivisions are nowadays often grouped 
together as the so-called Perigordian stage, the middle 
Aurignacian being called the true Aurignacian and the 
upper two subdivisions the Gravettian. The evidences 
of stratigraphy and typology confirm this succession. In 
the industries of the middle (true) Aurignacian new 
types of tool appear, as shown in the table, but also the 
fluting technique reaches a standard never before and 
seldom afterwards attained. This matter will be further 
considered when we come to deal with the question of 


B8A 


10 
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the origin of the culture. Throughout Aurignacian 
times we find, together with the tools typical of the 
various subdivisions, gravers of all kinds, end-scrapers, 
awls and so on (Fig. 15). Taken as a whole the blade 
character of the industry is very marked, except perhaps 
in the Audi stage, where still the influence of the earlier 
fiake industries predominates. Occasionally when ex- 
cavating Aurignacian sites, decorated objects have been 
found and these will be considered more particularly 
in the chapter devoted to the Home Art: but special 
mention must be made here of the occurrence of small 
statuettes made from mammoth ivory or fine-grained 
rock, which have been found in western Europe, central 
Europe, Russia and as far east as central Siberia (Plate 
IV and Figs. 1 8 and 1 9), as well, of course, as of the 
amazing cave art which now appears for the first time 
and will also be considered in subsequent chapters. 

Not infrequently the remains of man himself are 
unearthed. While these consist sometimes of mere frag- 
ments of bone found in the homes, careful or cere- 
monial burial, sometimes with red ochre, can be recog- 
nised in several cases. Thus at Cro-Magnon — a rock- 
shelter site near the railway station of Les Eyzies 
— ^burials of a number of individuals were discovered, 
some of the skeletons being carefully decorated with 
necklaces made of sea-shells, though the sea is many 
miles distant from Les Eyzies. It must surely follow, 
then, that some interest had been taken in these inter- 
ments as otherwise it would seem unlikely that the 
necklaces, which must have been of some value to their 
owners in those days, would have been buried away 
with the skeletons. 

Two distinct types of human being can be recog- 
nised among the skeletal remains found associated with 




Fig. 15. Aungnacian assemblage of tools, i. Graver and end-scraper. 
2, End-scraper on long blade. 3, End-scraper with trimmed sides. 
4, Keeled .scraper. 5, Flat graver. 6, End -sera per with side awl. 7, Beaked 
graver with notch. 8, Upper Aurignacian “Noailles** graver with iwo 
notches = small double transverse straight angle graver on blade. 


10-2 
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Aurignacian industries. Both belong to the so-called 
Neanthropic race {Homo sapiens^ but they are quite 
different in detail. As representative examples we can 
cite the finds at Combe Capelle, and Cro-Magnon. 

The first of these was excavated by Dr Hauser as 
long ago as 1909, in a small rock-shelter not far from 
Montferrand in the Dordogne. An entire male human 
skeleton of very striking appearance was found lying 
in an excavation made on purpose for the interment. 
Early Aurignacian implements occurred around it and 
there were also a number of shells around the scalp. 
Anatomically it is very different from any Neanderthal 
skeleton. There are far less prominent brow-ridges and 
a high vertical forehead; the chin is well-developed, 
the jaw being small. The skull is long and narrow, 
although the face is broad. The individual seems to 
have been only 5 ft. 3 in. high, with straight and 
slender limbs. Schliz considers this skeleton to be 
intermediate in type between that of Cro-Magnoij and 
certain human remains discovered at Brno in Moravia 
with an Aurignacian industry of east European type. 

Cro-Magnon man on the other handrfcems to have 
been tall, his stature ranging from about 5 ft. 10 in. 
to 6 ft. 4 ih.; the legs were longer in proportion to the 
arms than they are in present day men and the leg below 
the knee was disproportionately long as compared with 
the thigh; the hands also were big but the fingers 
shorter and the palms longer than is usually the case 
with most modern Europeans. The cranial capacity was 
large, 1 590 to 1750 c.c., and the head dolichocephalic;* 
the glabella brow-ridges were well marked, the orbits 

> All upper palaeolithic skulls are long headed, with the exception of a 
few Aurignacian examples found in the great rock sheJter near Solutri 
which appear to be on the borderline between dolichocephaly and 
brachyc^phaly. 
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rectangular and low in height, the nose long and narrow, 
the jaw strong and powerful. If one met a Cro-Magnon 
man to-day in the street he would appear tall and well- 
grown, strong and vigorous, but not otherwise very 
extraordinary. At the well-known cave of Paviland in 
the Gower Peninsula, South Wales, excavated by Buck- 
land as long ago as 1823, there were unearthed the 
skeletal remains of a man of the Cro-Magnon type — 
usuallywronglydescribed as the“red lady of Paviland”. 

At the Grotte des Enfants, Mentone, two other 
skeletons of a very different type have been excavated ; 
one, that of an old woman, the other that of a young 
man. According to Dr Verneau, and other anatomists, 
these show distinct negroid features. No other ex- 
amples of this type have been discovered elsewhere in 
Europe and ihci seems no reason to consider that they 
had any hand in the introduction of the Aurignacian 
culture into this continent. Were they chance emi- 
grants ? 

The distribution of the Aurignacian industries is very 
wide (Fig. 1 6). As far as western Europe is concerned, 
they are concentrated in the south of France and 
northern Spain, but are also found in caves in England 
as far north as Derbyshire, as well as in open stations 
in the south-east of the country. They have been found 
in Italy and again in central and eastern Europe where, 
however, they differ slightly in character from those 
found further west. Rich deposits containing Aurig- 
nacian industries have been unearthed in Palestine, and 
in East Africa innumerable finds have been made. In 
North Africa, too, where they are called Capsian, they 
commonly occur,* but in South Africa, although an 

‘ In Egypt certain somewhat special upper palaeolithic industries 
are named S^bilian. 
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Aurignacian influence is undoubted, industries of this 
culture have not yet been isolated. In Asia a somewhat 
peculiar Aurignacian has been cited in Siberia, and 
even as far east as northern China. In India little pre- 
historic investigation has as yet been undertaken, except 
in Bombay and Madras, but a few examples of what 
in Europe would be classed as Aurignacian tools have 
been discovered. It would appear, then, from this all 
too brief survey that at this date the distribution of Homo 
sapiens was very widespread. 

This brings us to a consideration of the origin of the 
Aurignacian culture. Three distinct elements making 
up the western European complex can be noted. The 
origin of the earlier (P^rigordian) is uncertain. It was 
perhaps in part influenced by the previous Levalloisian 
culture, though some prehistorians have postulated a 
North African cradle. The other two elements seem to 
have arrived from eastwards. The distinctive middle 
Aurignacian industries yield tools often made by a 
fluting technique. Objects of art appear, such as the 
sculptured Venuses, etc. Neither a fluting technique 
nor statuettes nor bone tools are found im Africa, but 
they can be matched from as far away as east central 
Siberia. It Would seem, however, that in western 
Europe this middle Aurignacian either died out or was 
submerged by fresh immigration from the east, and we 
next find the Gravettian* dominating the scene. To the 
east these two components of the Aurignacian are found 
as distinct cultures, the former being the more northerly 
in its distribution. The corresponding cultures of this 
date in northwest and north Africa (early Capsian), in 
Egypt (Sebilian), in Somaliland and in Kenya are by no 
means identical with the west European Aurignacian. 
Though often rich and beautifully made they have 

Absent from Palestine, present in Kurdistan. 




Fig. i6. Distribution of Aurignacian and Capsian industries according to available data. 
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about them a certain monotony; some pigmy tools occur 
and, as has been said, there is no sign of any art. On the 
other hand the fusion with the P^rigordian of the culture 
streams coming successively from Asia to western 
Europe gave birth to some of the most splendid art and 
industries known — really amazingwhen account is taken 
of the conditions under which the people had to live. 

Exactly where to place upon the map the cradles 
where these three culture-streams originated is not 
definitely known, but if one did indeed come from 
Africa perhaps we should look to the Central Sahara, an 
area now completely desert but then probably much 
more fertile. Maybe the Asian streams similarly issued 
from somewhere east of the Caspian Sea or from some- 
where in the Gobi Desert ? It is more than possible that 
areas now desert, but formerly fertile, were the cradles 
of all our bigger cultures. Nor can we say definitely 
from what earlier culture-stock Aurignacian man was 
evolved. The occurrences of gravers in an Acheulean 
milieu near Nazareth in Palestine and the detailed in- 
vestigations of Leakey in Kenya might suggest that the 
African element at any rate developed from^he Acheu- 
lean culture ; perhaps as a result of contact with a fiake- 
tool culture pfenetrating southward from the north ? It 
must always be remembered that Africa seems especi- 
ally to have been the home of the coups-de-poing 
makers. This derivation, however, can hardly be pos^- 
lated for the Asian stream and it may prove that the 
origin in this case was quite different. 

Evidence has been adduced to show that the Mous- 
terian culture was roughly coterminous with the first 
maximum of the last glaciation (WUrm I), and that the 
Magdalenian culture was coterminous with the second 
maximum (WUrm II). It would seem, then, that the 
Aurignacian must be assigned to the intervening period 
(Achen stage) lying between WUrm I and WUrm II. 
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But the climate towards the end of Aurignacian times 
was becoming very cold and dry, as is indicated by the 
presence of such animals as the saiga antelope, and the 
Achen stage, especially towards its end, must in no 
sense be considered by the student as in the least 
resembling an inter-glacial period. 

THE soLUTREAN CULTURE. The Solutreans broke 
into western Europe as a horde of invaders. Armed 
with the laurel and willow leaf lance (Fig. 7, 6, 7 and 8 ) 
points, manufactured as a result of their new discovery 
of pressure flaking, they seem for a time to have com- 
pletely dominated the scene and yet to have been always 
aliens. Perhaps one might give as an analogy the in- 
vasions of the P' ''istines into the Semitic world. They 
seem to have been few in number and while here and 
there the old Aurignacians must have been driven out 
or exterminated, elsewhere they probably managed to 
survive. Solutrean man kept to the plains and seldom 
penetrated far even into the foothills. He has left us 
but few traces of his artistic ability if any, but these 
will be discussed in the chapter on the home art. In 
some ways, indeed, the Solutrean episode must be con- 
sidered rather as that of the domination of the older 
peoples by a powerful caste than as an actual replacing 
of one people by another. 

The burial places of this date yield skeletons seemingly 
of the Cro-Magnon type, but further eastwards, whence 
the invaders came and flooded the west, different types 
of skeletons of this date have been unearthed.* This, 
of course, is just what one would expect. If several 
millennia hence excavation was undertaken by future 

* Perhaps the best of these, not yet properly described, is that found at 
Klause in Bavaria, 'where a burial in red ochre has been excavated. 
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historians in India, the chances of unearthing the 
skeleton of a European rather than that of an Indian 
would be remote. 

The Solutrean people have left us in caves in the 
Dordogne and the Pyrenees a plentiful stock of their 
typical implements constantly to be found in beds 
resting on those containing industries of the Font 
Robert stage. The student should not forget, however, 
that Solutrean industries do not consist solely of tools 
peculiar to the culture; there are also numerous end- 
scrapers, gravers and bone tools similar to those found 
in other upper palaeolithic industries. 

A threefold subdivision of the Solutrean culture has 
been suggested : upper Solutrean, typical Solutrean and 
proto-Solutrean. The earliest of these only rarely appears 
in western France but is more common as one goes east- 
wards, rich deposits having been found in northern Hun- 
gary. The proto-Solutrean laurel leaf in Hungary ip a 
much coarser tool than the true laurel leaf of typical Solu- 
trean times in France. It shows much more percussion 
flaking. It appears in the lowest Solutreanjpvels in the 
west of the continent. Typical Solutrean industries are 
characterised excellence by the presence of finely 
made laurel leaves, mostly showing pressure flaking 
throughout. These vary considerably in size from an inch 
or two in length to as much as a foot. Of course speci- 
mens of this size are rarely found, but a cache of im- 
mense finely made ones was discovered at Volgu, Sa6ne- 
et-Loire. A variety of laurel leaf, with the sides constricted 
towards the base to form a sort of tang is known, and 
sometimes examples of considerable size have been 
found. The single-shouldered point (Fig. 7,2 and 3) does 
not occur outside south-west France and northern Spain 
and even yi these parts is only found in, and is the typical 
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tool of, late Solutrean industries. It has been suggested 
that its presence indicates a weakening of the Solutrean 
influence and a resurrection of the earlier late Aurigna- 
cian culture. It must be remembered that the shouldered 
point had long previously been developed and it is 
possible that the Solutrean invaders took over the 
making of this kind of tool, applying to its manufacture 
their own special technique of pressure flaking. At one 
or two places, too, in late Solutrean industries, bone 
needles have been found, a type of tool which develops 
especially in Magdalenian times. This, again, may be 
an indication of the weakening of the Solutrean in- 
fluence and a sign that it was slowly giving way in 
southern France before the advance of the Magdalenian 
culture which rcc:r.r>; in part at any rate, to have been an 
evolution from the late Aurignacian, in areas where the 
Solutreans never seriously penetrated. 

The distribution of the Solutrean industries (Fig. 1 7) 
is far more restricted than is the case with those be- 
longing to the Aurignacian culture. Solutrean man 
does not seem to have penetrated beyond the Pyrenees, 
except at their extreme eastern end, where a trickle 
down the east coast of the Spanish Peninsula as far as 
Valencia seems to have taken place. Solutrean in- 
dustries are not found on the Riviera nor in Italy; 
indeed, no true Solutrean culture is found south of the 
Alps. In England a number of laurel leaves have been 
unearthed from open sites in the south-east of the 
country, and at least a Solutrean influence penetrated 
as far west as Kent’s Cavern, Torquay, and as far north 
as Creswell Crags in Derbyshire. Many of the indus- 
tries in central Europe were formerly considered to be 
Solutrean, but an examination of them indicates that 
they belong rather to an upper Aurignacian culture 
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with a slight Solutrean admixture. In northern Hun- 
gary, however, as has already been said, rich early 
Solutrean finds abound. Whether or no an actual evolu- 
tion of these people took place in this region, perhaps 
as hybridisation between the Aurignacian culture and 
some aboriginal flake-tool culture of the district, or 
whether the Solutreans were really cradled somewhere 
still further to the east and merely occupied northern 
Hungary for a considerable period, is not known. 
Should the latter prove to be the case, the Solutreans 
might perhaps be considered somewhat in the light of 
a prehistoric Hunnish invasion of the west which suc- 
ceeded, there being no Roman legions to stop their 
advance at Chilons ! 

The Solutrean culture in western Europe can be 
dated to a time when the second maximum of the last 
glaciation, WUrm II, was approaching. 

Before leaving the Solutrean culture, a word^ of 
warning must be given to the student. I..aurel leaves 
have a much wider distribution than those of the true 
Solutrean culture and they are not necessasiiy indicative 
of it. It seems to be a fact, perhaps difficult to explain, 
that contact between a Neanthropic culture and one be- 
longing to the flake-tool civilisation leads to the develop- 
ment of the laurel leaf tool type. This is true in South 
Africa and in Kenya and in many other regions. 
As has been said, it may also be true in northern 
Hungary of the Solutrean culture itself. In the litera- 
ture the wofd “Solutrean” is somewhat loosely used: 
properly speaking, it should of course mean that the 
Solutrean culture itself is present. As, ho'vyeven, the 
laurel leaf was formerly considered to be a typical 
Solutrean tool, it sometimes happens that when it is 
found the word “Solutrean” is applied to the whole 




Fig. 17. Distributi’^ii of Solutrean \\\ and Magdalenian {||| industries according to available data. 
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industry. This is of course an incorrect use of the term 
and until new evidence is forthcoming no serious pene- 
tration of the true Solutrean culture into such areas as 
the Spanish Peninsula,* Italy, Palestine, etc., can be ad- 
mitted. Furthermore, it is incorrect on the evidence of 
laurel leaves to afBrm that Solutrean man himself ever 
entered the African Continent. 

THE MAGDALENiAN CULTURE. In areas where the 
Solutreans never penetrated, the Aurignacian culture 
continued to develop independently, and as a result we 
find a series of industries Solutrean in date, but late 
Aurignacian in character. In France this development, 
perhaps influenced by the Solutrean invaders, gave rise 
to the Magdalenian culture which has given us the 
marvellous works of art belonging to the so-called 
“Reindeer Age” — for this was, par excellenccy the 
period of palaeolithic artistic activity. ^ 

A six-fold subdivision has been found possibl6 for 
the Magdalenian culture. In the industries belonging 
to the first three of these, no trace of any f^m of harpoon 
has been discovered and the subdivisions are largely 
characterised by different kinds of bone lance points 
(Fig. 9, 5 and 7). Magdalenian (4) yields the primitive 
harpoon, Magdalenian (5) the harpoon with the single 
row of barbs (Fig. 9, xz), and Magdalenian (6) the 
two varieties of harpoon with a double row of barbs 
(p. 80 and Fig. 9, 9 and 2). To some extent, too, the 
different subdivisions are typified by the different kinds 
of patterns used for decorating the bone weapons. This 
matter will be considered again in the chapter on the 
home art. While beautifully made scrapers, gravers, 
* Except, as has been said, for a few finds north of the Cordillera 
Cantabrica and down the east coast. But here the well-made tanged 
arrow-he^s may owe their origin to the Aterian of North Africa rather 
than to the true Solutrean. 
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awls, etc., occur in the Magdalenian industries, mostly 
made on blades, as a whole other materials such as 
bone, horn, antler and ivory, were especially used by 
these people for tool-making purposes, and a very high 
degree of skill was attained in their production, though 
at the end of the period a distinct degeneration in the 
industries set in. 

Skeletons of this date are not uncommon and in type 
recall those of Cro-Magnon. Careful or ceremonial 
burial was frequently practised; red ochre being much 
in evidence and the bodies being decorated with shell 
necklaces. Ihdeed, in some cases they were actually 
almost buried in shells. One of the best known finds 
of human remains was that made at Chancelade in the 
Dordogne, and '>rfempts have been made to correlate 
this skeleton anatomically with that of certain Eskimo. 
The sort of life lived by the Eskimo to-day must have 
been somewhat similar to that lived by Magdalenian 
man. The climate was still arctic in its rigour, although 
varying slightly at different moments during the Magda- 
lenian period. At one time at any rate reindeer actually 
penetrated as far south as Mentone! On the whole it 
was somewhat damper than in Solutrean times, for 
whereas then cold dry steppe conditions prevailed and 
such animals as the saiga antelope were common, 
throughout the Magdalenian period, especially in its 
middle phases, the steppe conditions were less rigorous 
and reindeer abounded; though, if the representations 
of that animal made by Magdalenian man himself can 
be taken into account, it was in western France rather 
of a forest type, while in the east of the country, close 
under the Alpine ice, the tundra form existed. 

It cannot be too strongly urged on the student that 
the Magdalenian culture proper seems to be a French 
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development and that strictly speaking it is only found 
very sporadically outside France and Spain north of 
the Cordillera Cantabrica. It is true that its influence 
seems to have spread somewhat further, and very occa- 
sionally isolated Magdalenian tools have been foun4 
elsewhere, but these do not occur in a Magdalenian 
milieu but with an industry that is essentially a develop- 
ment of the late Aurignacian which, as has been said, 
continued to evolve throughout Solutrean times in areas 
where Solutiean man did not settle. Even at Mentone 
no Solutrean or Magdalenian industries have been found 
but thick Aurignacian deposits occur, and a study of 
the fauna in the upper layers demonstrates that these 
are contemporary with the Magdalenian culture of 
France. The same is true in Moravia. Unfortunately, 
no satisfactory name has yet been devised for this late 
development of the Aurignacian culture contemporary 
with that of the Solutreans and Magdalenians else- 
where. Locally in England it is often called “Cres- 
welHan” after the well-known sites at Creswell Crags 
on the borders of Nottinghamshire and Derbyshire 
which were meticulously excavated by A.T!. Armstrong. 
Here the contemporaneity of the latest Aurignacian 
industry with the Magdalenian of France is further 
demonstrated by the occurrence of one undoubted 
Magdalenian decorated bone lance point among the de- 
veloped Aurignacian implements. It is true that the 
Magdalenians, like their Solutrean forbears, just trickled 
down the eastern coastline of the Spanish Peninsula, and 
it seems possible in view of the occurrence of cave art 
at La Pileta and at one or two other sites in the province 
of Malaga that they actually penetrated in this way 
as far as the south-west of the Peninsula. But their 
industries are not found inland, nor do they occur in 
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Italy, Palestine or central Europe; and as far as our 
own country is concerned they do not seem to have 
penetrated except perhaps in the extreme south-west 
where certain finds at Kent’s Cavern, Cheddar and 
Aveline’s Hole (Mendip) may perhaps be assigned to a 
true though late Magdalenian culture. 

Deposits containing certain Magdalenian industries 
have been found in eastern France resting on moraines 
belonging to the last glaciation (Wiirm I). As the 
climate during Magdalenian times was both cold and 
somewhat damper than during late Aurignacian and 
Solutrean periods, it is usual to correlate this culture 
with Wtirm II (Buhl) and it is probable that the latest 
Magdalenian came just after this cold oscillation. 

Right at the end of Magdalenian times the industries 
in south Franco underwent a change which appears in 
the Pyrenees first and later in the Dordogne. Round 
scrapers, curved knife blades (Fig. 5 , 5) and the 
parrot beak type of graver (Fig. 4, 8 ) appear, as well as 
large pyramidal core-scrapers and core-gravers (Fig. 4, 
small shoulder-points, too, can be noted although 
very different in form from their Aurignacian for- 
runners. The bone industry becomes poorer ; engravings 
in the home art become less vigorous and more me- 
chanical; conventionalisation increases, new influences 
are being brought to bear on the Magdalenian world. 
All this coincides with a rapid change of climate 
which was taking place and this change heralds the 
end of quaternary times and shuts the book on the last 
of the cultures of the Old Stone Age. 



Chapter X 


THE HOME ART 

W HEN excavating an upper palaeolithic home 
site in the mouth of a cave or rock-shelter, 
one frequently comes across bone tools, por- 
tions of which have been carved into the shapes of 
animals’ heads or have had their surfaces covered with 
engravings of animals or signs or patterns: often too 
there are fragments of bone or suitable pieces of stone 
that are similarly engraved. Not only is it astonishing 
that such manifestations of artistic activity should occur 
at such an early date, but it is doubly amazing to observe 
to what a high degree of proficiency these upper 
palaeolithic artists had already attained. It is sa(e to 
say that there is not one person in a thousand in this 
country to-day who would be capable even after some 
drawing lessons of emulating the worjjg of art that 
were made by these old folk so many thousands of 
years ago. . 

French prehistorians have given the inclusive name 
of ''art tnobilier” to these various carved or decorated 
objects which are found in the prehistoric homes. For 
this expression there is no exact English translation 
but, since it is essentially in the home sites rather than 
the cave interiors that the objects occur, it does not 
seem improper to use the term “home art”. 

Theoretically there is no reason why examples of the 
home art should not also be found in open stations of 
upper palaeolithic date. Indeed, engravings have been 
brought forward, but unfortunately in every case so far 
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there has been, for various reasons, an element of doubt 
as to the authenticity or the true age of the specimen. 
In the nature of the case it would be hardly likely that 
such fragile objects as decorated bones, etc., would often 
survive the rough and tumble and mechanical weathering 
to which industries from open stations are almost in- 
variably exposed.* 

When we come to examine the home art of cave- 
mouth or rock-shelter sites, however, problems of 
authenticity and dating of specimens seldom prove a 
difficulty, for they are constantly found associated with 
datable industries, often in sealed deposits, and we can 
therefore confidently assert that they were the work of 
artists belonging to particular cultures. 

Comprising the home art there are paintings, en- 
gravings, cut bone silhouettes, carved reliefs, both high 
and low and sculptured objects. 

As might be expected, paintings have rarely been 
preserved. Even when the pigment used was such a 

* At this point a word 01 warning must be given to the student in 
respect to so-called “figure stones”. These consist of natural pieces of 
Hint that appear — ^when held up the right way — to resemble some natural 
object such as an animal’s head. Flint often assumes somewhat grotesque 
shapes and such chance resemblances are by no means rare. Before 
deciding tliat mankind has had any hand in the shaping of such specimens, 
it is of course necessary to be sure that definite human working has been 
done on the object. Invariably it will be found that such evidence is 
lacking and that the specimen is merely a lusus naturae. Of course it can 
always be argued that prehistoric man observed the chance likeness and 
therefore collected the specimen, and, especially when a lusus naturae 
occurs associated with a definite human industry, Nuch a belief is not un- 
reasonable. But it seems doubtful whether this explanation is often 
satisfactory and in the vast majority of cases no such association can be 
demonstrated. Such “figure stones”, however, have somehow or other 
attracted the attention of a number of people who seem to become 
fascinated by them and who are most unwilling to admit that they are 
simply and solely the result of nature’s handiwork. 


1 1-2 
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substance as red ochre, of a nature as permanent as 
rock itself, the slight mechanical weathering which 
must have taken place in the deposits, as well as the 
considerable surface decay to which such a rock as 
limestone — a not unusual canvas of the home artists — 
is liable as a result of the chemical action of humic 
acids, etc., would tend to ensure their destruction in 
practically every instance. It is surprising that any have 
survived at all rather than that such survivals are so 
few and far between. Of any paintings which may have 
been made with more fugitive colouring matters, such 
as powdered burnt bones, naturally hardly a trace has 
remained until to-day. However, we have been for- 
tunate at a site near Sergeac in the Dordogne, where a 
very good painting of a stag, of Aurignacian date, has 
been unearthed (Fig. 19, 7), as well as other figures, 
including a bichrome one, of the same date. From 
Laugerie Basse, near Les Eyzies, come portions of a 
painted bison of Magdalenian age, but these and 4 few 
other examples of less importance are practically all 
we have to show in the way of paintings in the home 
art. Some of the small ivory statuettes representing 
women may possibly have also been originally painted, 
as it would 'appear that minute traces of red ochre still 
adhere in their interstices. But how far this was in any 
sense a general rule we cannot now say. On the other 
hand innumerable engravings — on fragments of bone, 
on suitable pieces of stone and on fashioned bone 
tools — ^have been found. The style of the drawings is 
by no means always the same and many of them are 
beautifully executed. 

In the past it has been taken as axiomatic that the 
production of sculpture must necessarily have preceded 
that of line engraving: that people desirous of repren 
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senting natural objects would start by making models 
in the round and only later discover the possibilities 
of line drawing. This theory was based on the psycho- 
logical belief that primitive man would have a certain 
difficulty in comprehending a representation made in 
only two dimensions, and that therefore three dimen- 
sional representations of three dimensional objects must 
have been first practised. Be this as it may, and the 
argument seems to me to be open to dispute, the facts 
are that engravings do occur from the very beginning. 
Their numbers, however, compared with those of the 
sculptured objects are at first relatively very small and 
this proportion steadily increases until, at the end of 
upper palaeolithic times, it is reversed and engravings 
are far more abundant than sculptures. 

Bone silhouettes are not found before Magdalenian 
times. They consist of thin flat pieces of bone cut into 
the shapes of animals. They are not true sculptures, 
of course, but they were often very skilfully made and, 
as far as the thinness of the material would allow, were 
beautifully finished off with engraved additions of eyes, 
etc. A painter’s palette from the Grotte de Rey, near 
Les Eyzies, cut into the form of a fish comes at once 
to one’s mind, a reallydelightful object (Fig. 18,5). Both 
high and low relief carvings in stone are sometimes 
found in the home art. As examples one can cite the 
woman carrying a bison’s horn (Fig. 1 8, r), as well as 
other similar figures cut on blocks of limestone, which 
were found in late Aurignacian deposits at Laussel, a 
few miles from Les Eyzies. Though cumbersome ob- 
jects and difficult to move about, these are generally 
classed with the home art as they were actually unearthed 
in a home site. The fact that they originally perhaps 
formed part of a frieze decorating the wall of the rock- 
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shelter home which subsequently fell into and became 
incorporated in the deposits below seems no adequate 
reason for excluding them. 

True sculptures are frequent and especially note- 
worthy are the “Venuses” (Plate IV) which have been 
already mentioned in another connection when the 
origin of the upper palaeolithic cultures of western 
Europe was under consideration. There are also a fair 
number of small beautifully made sculptures of animals 
such as the well-known horse from the Grotte de la 
Madeleine at Lourdes. 

It is somewhat usual to-day to spell art with a 
capital A, thus personifying and giving it a separate 
existence independent of the particular people or culture 
responsible for its production. This is of course an 
unfortunate habit, the result of loose thinking. Art is 
an expression of culture, expressing perhaps the genius 
of that culture but necessarily showing a parallel develop- 
ment or evolutionary cycle. Of course the artistic ideas 
of neighbouring cultures, whether ancient or modern, 
must influence each other in varying degrees, but essen- 
tially it is impossible to separate them from the culture- 
soil in which they are rooted. Thus it is inaccurate to 
talk of “upper palaeolithic art” and treat it as a single 
whole independent of the various cultures which pro- 
duced it. We shall therefore proceed to discuss the 
home art of upper palaeolithic times under the three 
headings: Aurignacian, Solutrean and Madgalenian. 

AURiGNACiAN HOMEART. Certain rare Aurignacian 
paintings have already been mentioned as well as the 
occurrence of sculptured ‘ ‘Venuses ”. These latter (Plate 
IV) represent women, frequently apparently pregnant; 
in many cases they were probably connected with some 




Fig. i8. Home art. z, Venus of Laussel. 2, Venus of Kostenki. 3, Horse’s 
head from Mas d’Azil. 4, Engraving on bone from Crcswcll Crags. 
5, Fish palette from the Grotte de Key. 
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in technique from the earlier simple outline engravings 
such as the Hornos de la Pena horse to the far more 
skilfully drawn figures from Labatut. From Le Trilo- 
bite, a site near Arcy-sur-Cure, Yonne, comes among 
other things an engraving of early Aurignacian date 
depicting a rhinoceros. Such animals were rarely figured 
in upper palaeolithic art and therefore this example is 
worthy of note.^ 

In Moravia, besides the female sculptures, we have 
also other specimens of home art. These appear to 
belong to the late Aurignacian date rather than to the 
Solutrean culture, to which it has been usual in the past 
to assign them. While normal sculptures occur, such as 
that of a little mammoth found at Unter Wisternitz, 
there are also exampli^s .^showing a peculiar method of 
treatment. Especiafly irti portae in this respect is the 
well-known site df Pfedmost in Moravia which has 
yielded two famous figures representing a mammoth and 
a woman. Both are treated in a very conventionalised 
manner, the former being sculptured in the round. Too 
thick to be described as a bone silhouette it is too thin 
for true sculpture, and the whole is covered with a series 
of fine engraved lines. The female figure, engraved on 
ivory, is geometrically conventionalised (Fig. 19, 3 ) in 
a manner which only an illustration can convey. The 
exact connection between this rather peculiar central 
European style of art and that of the west has not yet 
been completely determined. It brings to mind, how- 
ever, certain very peculiar late palaeolithic art mani- 
festations in Russia, for example, the finds from the Rue 
St Cyril at Kiev, and those at M^zine. But a detailed 
investigation of this rather specialised and as yet not 
fully studied branch of the subject would obviously be 
out of place in the present volume. 

* A simple engraving of a man was found at Cresswcll Crags. 
Fig. I B, 4. 




Fig. T9. Home art. i, Carved ibex spear-thrower, z. Sketch of a Venu-^ fr )m 
Malta» Siberia. 3, Engraved Venus from Fredmost. 4, Venus of Brassem - 
pouy. 5, Late Aurignacian engraving from Labatut, Sergcac. 6, flarlv 
Aurignacian engraving from Hornos de la I’efia. 7, A urignacian painting 
from Sergeac. 
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mentioned; it does not necessarily follow that the same 
characteristics have been selected every time. The final 
conventionalisations of a given natural object will not 
then be necessarily exactly similar in all cases. There 
may occur, thus, two apparently totally different figures 
whose connection can only be understood when the 
original naturalistic figure from which they are derived 
is known. Conventionalisations appear with ever greater 
frequency towards the end of Magdalenian times. 
Indeed, they seem to be a product of an overripe 
civilisation and they herald the beginning of the end. 
The best period — the period of greatest vigour — coin- 
cides with the most beautiful naturalistic representa- 
tions, and only afterwards do conventionalisations 
appear in grea^^r and greater numbers. The first kind 
of suggestion pictures may perhaps be exempted from 
this stricture: they after all represent an attempt to 
indicate a whole scene which clearly is too large to be 
put on the small canvas available. They are in a different 
category from the conventionalisations of single animals, 
some of them may, indeed, have been meant to convey 
a message — an idea which makes us think about the 
earliest beginnings of writing. 

ADDENDUM. All important site, in process of exploration By 
Dr Garrod and her colleagues, is situated near the village 
A ngles-sur-r Anglin (Vienne) and is called the Roc aux Sorcicr<. 
Mousteriaii tools have for a long time been known from this 
large rock-shelter. Recently Magdalenian III and VI levels 
have been discovered. Belonging to the earlier Magdalenian 
period and buried under deposits containing Magdalenian VI 
tools occur sculptured reliefs on the walls of the shelter. They 
include bison, horse and representations of women from the 
waist downwards. There is also a group of five ibex, and, on a 
limestone- block, a man’s head which has also been partly painted 
and engraved. The final publication of these finds will add much 
to our knowledge of early Magdalenian art. 
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Chapter XI 


THE CAVE ART 

"^VEN more interesting than the works of art 
found in the prehistoric homes are a number of 
Ji paintings and engravings which adorn the walls 
of caves in various parts of southern France and Spain. 
These caves were not inhabited in their depths and, as 
we shall see later on, they were probably used as cult 
shrines. The drawings include figures of animals of 
various kinds, human beings (very rare), human hands 
and a number of signs which can best be realised by 
reference to Fig. 27, and are generally called tectiforms. 

To begin with, a word or two as to the distribution of 
the cave art is necessary. Obviously there can be no 
cave art where there are no caves, and suitable cavefe are 
only found in limestone districts. It follows, then, that 
only in localities where limestone occurs can we expect 
to find these paintings and engravingslT Districts in 
France and Spain where the conditions are satisfactory 
and where mdeed we do find the cave art occur in the 
departments of the Dordogne, Corrfeze, Ariege, Haute 
Garonne, Card, and Ard^che; and, in northern Spain, 
in the provinces of Cantabria and Asturias, that is to 
say, westwards of Bilbao* from the Pass of Carranza 
along the southern coast of the Bay of Biscay north 
of the watershed of the Cordillera Cantabrica.* In such 

* The painted cave of Santimamine (Basondo: Cortczubi) has been 
found, however, just to the cast of Bilbao. 

* One or two unimportant sites are actually known just south of the 
mountain massif, but they are undoubtedly part of the northern complex. 
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an intervening district as the Landes of France doubt- 
less similar art-loving tribes existed, but they could 
never have drawn on the walls of caves even if they had 
wanted to for the simple reason that no caves existed 
in their country. No evidence, then, as to the distribu- 
tion of the upper palaeolithic artists can be hoped for 
from a mere study of the distribution of the cave art 
alone. In south Spain, a small anomalous group of 
painted caves has been found in the province of Malaga 
eastwards from Gibraltar. How the artists got there 
and what was their connection with their brother crafts - 
men north of the Pyrenees and Cordillera Cantabrica is 
still a problem. Outside these districts but little cave art 
has been found, except at a site near Palermo in Sicily 
and in I^evanv,.- ->0 island off the west coast. At Grotta 
Romanelli, a cave in the heel of Italy, both wall en- 
gravings and Aurignacian industries occur. So tliere is 
no reason to refuse a similar date for the engravings. 
The rock-shelter art of eastern Spain (see Chapter XIII), 
though in part late palaeolithic, is quite distinct. On the 
whole, however, it can be affirmed with a fair degree 
of certainty that this cave art is confined almost ex- 
clusively to the extreme west of Europe. Unfortunately, 
none has yet been discovered in England. 

The question of how the engravings and paintings 
were made must next be considered. That the engravings 
were undoubtedly made with burins there is direct 
evidence at the Trois Frferes, a cave in the Pyrenees, 
where, on the left-hand wall of a small alcove leading 
off from one of the passages, the first explorer dis- 
covered a flint graver resting on a small projecting knob 
of wall just below a very fine engraving of a lion. It 
seems highly probable that the artist after making the 
picture had left the tool on this handy natural pro- 
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jection, and that there it had remained until it was 
discovered thousands of years afterwards. 

As regards the paintings, various kinds of pigments 
were collected and used by upper palaeolithic man, 
naturally occurring ochres being especially useful for 
his purpose. We have already seen that red ochre was 
used in ceremonial burials, and it is not unlikely that 
this colouring matter was also used for painting the 
living body. Ochres commonly occur naturally and little 
heaps of this material collected by man are often found 
in the homes. In composition ochres are oxides of iron 
mixed, more or less, with earth and clayey impurities. 
In colour they vary from chocolate to light red and 
from orange to yellow. In the former case they may 
be called varieties of haematite, in the latter of limonite. 
The colours are absolutdy permanent, as lasting as that 
of rock itself. Beside^ ochres another naturally oc- 
curring mineral ore, oxide of manganese, was sojne- 
times used. This, when powdered, gives a blue-black 
pigment. A coal black was obtained from burnt bones, 
but this substance, composed as it is of ca(^on, is some- 
what fugitive and liable to oxidation. No other sub- 
stance seems, to have been utilised by upper palaeolithic 
man unless, indeed, he used some vegetable prepara- 
tions which have now completely disappeared. The 
paintings, then, are in shades of red, yellow and black, 
no true blues, greens or white ever occurring. The pig- 
ment seems to have been ground up into a fine powder, 
and kept in little tubes made of hollow bones stopped 
up at one end, examples of which have actually been 
found. It was then mixed with some fatty substance, 
easily obtained from the animals that were hunted and 
killed for food, and the resulting paint applied to the 
cave waH. How the application was made we do not 
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know. There is no reason, however, to deny the possi- 
bility that some form of paint-brush was employed. 
Such paint-brushes could have been easily manufactured 
— the animals at the period were mostly hairy or furry 
on account of the cold climate, and it would not have 
been difficult to obtain the necessary materials. In some 
instances, however, small stamps* were used, and 
especially was this the case where the outline of an 
animal was formed by a series of punctuations (see 
p. 192) as these themselves often show a distinct shape 
such as would result from the use of a small stamp 
dipped in the paint and then pressed on to the cave 
wall. 

The fact that the pigments seem to have been 
mixed with fat led to some curious results. Lime- 
stone is somewhat porous and rain falling on the surface 
of a hill slowly percolates through minute pores and 
fissures in the rock, emerging in the caves as a slow 
dripping from the roof or a sweating of the walls. 
Either such a sweating erodes the surface of the wall 
or, in certain circumstances, a thin film of stalactite 
(calcium carbonate) may be deposited. This happens 
when the percolating water is charged with carbonic 
acid, thus enabling a strong solution of calcium bicar- 
bonate to be formed, from which the normal (insoluble) 
carbonate gets precipitated on the cave wall when its 
carbon dioxide is given off. Thus where a sweating of 
the wall has taken place either the surface will be slightly 
etched away or there may be an actual deposit of 
stalactite. When, however, the minute pores in the 
limestone have become clogged with the fatty material 
no sweating of the walls takes place and as a result 

1 Doubtless made of some soft substance such as wood, perhaps 
covered with a bit of skin. 
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neither' erosion of the surface of the wall can there take 
place nor any deposition of stalactite upon it. 

There is a very good instance of this curious and inter- 
esting phenbtnenon at Niaux near Tarascon-en-Ariige. 
A whole pahel of rock-surface has become considerably 
etched except where the painted outline of an animal 
occurs. This painted outline has remained smooth, but 
the charcoal that was originally used as the colouring 
matter has oxidised away. To-day, then, there appears 
an eroded surface of wall on which can be seen in 
certain lights a smooth outline of an animal in silver 
grey standing out in slight relief. If deposition of 
stalactite had taken place rather than an etching of the 
wall, the figure would of course have been in low 
instead of high relief. Naturally, where very much 
percolation has taken place no amount of painting has 
prevented wall sweating, and much destruction of the 
drawings, either complete or partial, has undoubtedly 
taken place. But in the case of a good compact material 
such as carboniferous limestone percolation is slow and 
does not by any means take place everyvtbere, so that 
good fortune has preserved for us either wholly or in 
part a large number of these wonderful manifestations 
of the artistic activity of upper palaeolithic man. 

Most of the paintings are found at considerable 
distances from the entrances of the caves and often 
deep in the interior of the hillsides far removed from 
daylight ; and even in the case of such a site as Marsoulas, 
where to-day they are found not far from the entrance, 
it would seem probable that originally the cave ex- 
tended further along the hill-side than it now does, and 
that its entrance was further from them than is now 
the case. Some form of artificial light, then, must have 
been used by upper palaeolithic man both when he 
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wished to make or visit the drawings. This matter is 
not quite so simple as it might appear at first sight. 
At the cave of Niaux, for example, the> paintings are 
found near the centre of the hill, something like half 
a mile from the entrance, and to visit them to-day it is 
necessary to use large miners’ acetylene lamps. Of 
course with the help of a candle or two one can stumble 
along, but care has to be taken that the source of 
illumination will last for several hours and that one 
has means of re-lighting should an accidental drop of 
water falling from the roof or any other cause ex- 
tinguish the light. It is therefore not simply a case of 
seizing a burning brand from the fire and with this 
alone visiting the painted cave: there must have been 
proper lamps. Lamps made of stone have, indeed, 
been discovered. A very' well-made example with the 
engraving of an ibex on the bottom, containing in it when 
found a certain amount of carbonaceous matter, has 
been discovered at I^a Mouthe, near Les Eyzies in 
the Dordogne (Fig. 20). More generally, however, it 
would seem likely that some skull of an animal was 
used for the purpose. The fuel was probably some sort 
of fat or marrow and the wick some kind of moss. 
Such a lamp was probably not unlike those used by 
the Eskimo to-day. The illumination must have been 
poor but would have been steady and constant, and 
would have lasted for a considerable period. 

AUTHENTICITY. The authenticity of the cave art, un- 
like that of the home art, has had to be demonstrated. 
Many of the caves have remained open ever since palaeo- 
lithic times and it thus becomes necessary to prove: 
(i) that the art is really upper palaeolithic in date and not 
the work of some later people in historical times, and 
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(ii) that the cave art is not the work of modern forgers. 
For this purpose let us visit in imagination certain sites 
and observe any relevant evidence. We shall start with 
the small cave of Pair-non-Pair on the right bank of the 
Dordogne just before it joins the Garonne to form the 
Gironde. When first discovered, this consisted of a small 
rock-shelter into which one could penetrate on one’s 
hands and knees for but a short distance. In the soil 
were found flint implements and a local prehistorian 
(M. Daleau) decided to excavate the site. This was done 
with meticulous care during twenty years, the position 
of every object found being carefully recorded. An 
upper Aurignacian industry with Gravette knife blades 
and also some proto-Solutrean tools was found. Below 
this came a level containing middle Aurignacian tools 
such as keeled scrapers aitjd beaked gravers, etc. Below 
this again was discovered a lower Aurignacian level 
with ChStelperron points, and yet lower still a typifal 
Mousterian industry with side-scrapers and points. 
Last of all at the base there was another Mousterian 
or perhaps Ackeulean layer. As the execration con- 
tinued, the floor level of the cave was lowered and the 
site was found to consist of a deep narrow Assure 
penetrating some little distance into the hill, and when 
bed-rock was reached an ancient entrance below that 
known at the start of the work was unmasked. As the 
floor-level was lowered by the excavations and the walls 
of the fissure exposed, these were found to be covered 
with engravings. Now it is obvious that these engravings 
cannot be of later date than the deposits which covered 
them in and these actually contained upper Aurig- 
nacian implements. This proof alone is sufficient to 
demonstrate the existence of engravings in Aurignacian 
times. 




Fig. 21. Superpositions, z, At Teyjat, superpositions of engravings of the 
same phase (phase C) and style. 2, At Font-dc-Gaume, superpositions of 
paintings of different phases — the head of a rhinoceros in red outline 
(phase A), covered by a black outline figure (probably phase B) which 
also overlies an ox in fiat-wash (phase C). A slightly polychrome bison 
(phase D) overlies another phase C ox as well as the phase A rhino and 
the pha% B figure. 
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The .Cijtve of La Mouthe, near I^s Eyzies, consists 
of a vesitibujbp, from the back of which a narrow passage 
leads to g^jB^lies behind. When first explored in the 
middle of themheties these galleries were not suspected 
and it was only when the deposits in the vestibule which 
contained upper palaeolithic industries were excavated 
that the passage from the vestibule to the galleries was 
unmasked. As the latest finds at La Mouthe are of 
Magdalenian date and as the deposits containing these 
implements completely blocked up the passage to the 
galleries, it follows that this cannot have been entered 
since Magdalenian times, and that the art which is 
found on the walls of the galleries behind must be 
palaeolithic in date. It was these discoveries at La 
Mouthe which first forced the scientific world both to 
accept the authenticity of the cave art and to agree that 
it was indeed palaeolithic in age. 

Many of the drawings are partially covered by de- 
posits of stalactite. As a good example one may ci<:e 
an engraving of an animal at Hornos de la Pefia, the 
fore and hind quarters of which are completely visible 
but the middle of which is obscured by a tlikk deposit 
of carbonate of lime. Careful scratching demonstrates 
that the engraving runs under this deposit. Although 
the formation of stalactite is very capricious, and thick 
deposits may under certain circumstances form in a 
very short time, it is difficult to imagine that such a 
deposit as this at Hornos de la Pefia can have taken less 
than a century to form. It sometimes happens, how- 
ever, that figures of animals extinct from the world 
altogether are partially covered by such a formation of 
stalactite, and a century or so ago peasants living in 
remote valleys in northern Spain or southern France 
could never have heard of the existence of such extinct 
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animals. These two facts then taken in coMtt^ction 
demonstrate that we cannot be dealing with the work 
of modern forgers nor indeed with peoi>l^iving only 
a few centuries ago; they must be the wwk of artists 
who actually saw these extinct animals roaming about: 
in other words the art must date back to late pleistocene 
times. 

Lastly, one may mention that at several sites (Bernifal 
near Les Eyzies, Gargas in the Pyrenees and Altamira 
in north Spain for instances) land slides have sub- 
sequently blocked up the entrances to the caves which 
have only been rediscovered in recent times. The story 
of Altamira may be taken as an example and this site 
is doubly interesting because it was here that the palaeo- 
lithic cave art was recognised for, the first time. The 
cave opens o;; th^. downs not far fipm the little village 
of Santillana del Mar, some two and a half miles from 
Torrelavega, a town on the railway line from Santander 
to Madrid. It was discovered in the middle of the last 
century when digging out a fox that had run to earth, 
as the entrance had been completely masked by a small 
landslide. A short time afterwards a Spanish nobleman, 
the Marquis de Sautuola, and his small daughter aged 
five, visited the new cave, because the former thought 
it might be worth while to undertake a small excavation 
in the hope of finding the remains of prehistoric man. 
On entering the cave there is a vestibule full of rocks 
fallen from the roof, doubtless the remains of the land- 
slide which blocked up the entrance. On the left, how- 
ever, to-day behind a modern brick wall, there is a low 
chamber only a few feet high. It was here that the 
Marquis and his daughter decided to excavate. After 
a time the little girl, bored with her father’s doings, 
took a candle and started walking about, and being 
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Fig. 22. Cave art engravings, phases A and B. i, Horse at Hornos de la 
Pena, phase A. 2, Figures at Gargas, phases A and B. 3, Bison close to 
the throne at La l^asiega, phase B. 
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small was able to stand upright and view ^e ceiling. 
Her cries of “Toro, Toro” attracted her father and 
^e two of them for the first time for perhaps 10,000 
years set eyes on the now famous painted ceiling where 
bison, horses, hinds, buck, boar, etc., are depicted, the 
animals being in some cases almost life size. What a 
moment it must have been for the father and his little 
girl! The results were duly published — and of course 
rejected by a sceptical scientific world. It was not until 
the excavations at La Mouthe demonstrated beyond 
doubt the age of the cave art that the previous discovery 
made by the Marquis and his daughter in 1879 was 
recalled. 

STYLES AND PHASES. One of the first things that an 
explorer of a nr.i’'<-ed cave will notice is that the drawings 
are frequently made one on top of another, that there 
are superpositions or palimpsests. These are of great 
importance to the prehistorian, as naturally the law of 
superposition applies in the case of the drawings in 
exactly the same way as it does for deposits in the rock- 
shelters. Clearly a drawing on the top must be newer 
than that underneath it, which in turn must be newer 
than the one below it and so on. 

Now when the engravings and paintings are critically 
studied it is found that they are not all by any means 
drawn in a similar manner. Various methods of de- 
picting the three-dimensional animal on a two-dimen- 
sional “canvas” are employed. These are known as 
styles and it is significant to observe that while a certain 
number of these styles appear in the various districts 
where the cave art is found, they are by no means un- 
limited and the same ones can be observed in southern 
France arid northern Spain. Such would hardly be the 
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case if the art was the work of innumerable chance 
hunters who happened to wish to try their hands at 
drawing in the caves — but more of this in the next 
chapter. Certain styles can be grouped together into 
what — ^for the want of a better name — have been termed 
“phases”. Whereas examples of styles within a phase 
are sometimes found drawn on top and sometimes under 
each other, the succession of the phases when in super- 
position is always constant (Fig. 21). It is believed that 
these phases are intimately connected with different 
cultures, and that therefore a definite sequence for the 
art can be determined. Four such phases can be ob- 
served and the following tables will show something 
of the work that has been done in this connection: 

PH^SE A 


Engravings 

Simple outlines of animals 
made as if the shadow of ' the 
beast had been projected on the 
wall and a single line had then 
been drawn round it. At first only 
two legs are indicated and while 
the body of the animal is depicted 
in profile the head and horns are 
represented full-face. The eye is 
usually omitted and if present 
takes the form of a small oval. In 
the same period there occur 
meandering parallel lines, often 
called ‘macaroni’ which may have 
been primitive man’s attempt at 
copying the scratches made by a 
cave bear when sharpening his 
claws on the cave wall. These 
latter are themselves frequently 
found. (Figs. 22, j and a, and 
273). 


Paintings 

Representations of the human 
hand cither negative or po^tive. 
In the former case the hand is 
placed on the cave wall and the 
colour applied to the wall in such a 
way that when’^he hand is re- 
moved its representation appears 
uncoloured on a coloured back- 
ground (Fig. 27 c). In the second 
case the hand itself is dipped in 
paint and stamped on the waU. 
Painted “macaroni” have occa- 
sionally been observed and simple 
outline drawings of animals cor- 
responding to the engravings are 
found (Fig. 23, J and 2). 




Fig. 23. Cave art paintinj^, phases A and B. i, Elephas antiquus at Pindal, 
phase A. 2, lU*x and chamois at la Pasi^ga, phases B and A respectively. 
3, Rhinoceros tichorhinus at Fout-de-Gaume, phase B. 
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Engravings 

Much better made engravings 
no Jonger showing only a single 
outline. Four legs are often repre- 
sented and an attempt at per- 
spective made when dealing with 
the head and horns (Fig. 22, j). 
Often the outline is not con- 
tinuous but appears as in the 
illustration, Fig. 22, 3 . The eye, 
when present, is still oval. 


Paintings 

As in the case of engravings, so 
in the case of paintings far greater 
skill is evinced. Four legs, are 
indicated and an attempt at per- 
spective made. Details such as hair 
etc. are frequently added (Fig. 23, 
j). It now appears that most of 
the drawings in “flat-wash” (a 
sort of silhouette) may be assigned, 
also, to this time, as well as certain 
simple bichromes, i.e. figures 
painted in two colours. 


PHASE C 


The outline remains wide and 
deep, but is no longer continuous 
and considerably more skill is 
evinced than is the case even in 
phase B. Some of the drawings 
show great vigour and beauty (Fig. 
24 A.) In this phase, too, consider- 
able atternpts were made to give a 
three-dimensional sense to the art. 
Actual work in relief was occasion- 
ally done and it was to this time 
that we must assign most of the 
attempts to touch up natural pro- 
jections of stalactite (roughly re- 
sembling animals in form) by the 
addition of painted horns or eyes 
or legs, etc. and so to turn them 
into actual representations of the 
animals which the artist desired to 
figure. A peculiar style in Can- 
tabria includes very fine engrav- 
ings (little more than scratchings) 
beautifully made and representing 
animals’ heads (especially hinds) 
the whole body of the drawing 
being fille(|. in with fine engraved 
lines (Fig. 21, j and Fig. 24 b). 


Three distinct styles of mono- 
chrome painting can be recognised, 
the one a sort of “stump drawing”, 
the second in which the outline 
consists of a series of carefully 
made punctuations, the boc^ of 
the animal itself being sometimes 
covered with these dots — and the 
third when the whole body of the 
animal is well ^ecuted in flat- 
wash. In the first of these styles a 
veritable sense of relief is obtained 
by what can only be described as 
shading (Plate VII). The second 
is somewhat peculiar, and the 
result is not a little conventional- 
ised Some examples of this 
punctuation style may actually 
date back to the end of phase A, 
as at La Pasiega, but the majority 
would seem to belong rather to 
phase C (Plate VIII, upper photo- 
graph). There are also a number 
of black outline paintings. 
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PHASE C {continued) 

Later in this phase engravings At this time it not infrequently 
became smaller and the lines happens that an animal was partly 
shallower than at its beginning, painted and partly engraved. 
While the artist frequently shows Sometimes, as in Fig. 25, .2 the 
very considerable skill and the drawing itself is only in outline, at 
animals are beautifully drawn, other times the animal was first 
there is now somehow a certain engraved in outline and the body 
lack of vigour, the drawings seem- then filled in in a uniform colour, 
ing rather more mechanical (Fig. Little care was taken to register 
21, r). the painting and engraved lines 

correctly, and the colour not in- 
frequently fails to come up to the 
outlines or laps over them. 

PHASE D 

The engravings are as a rule The fourth phase is par ex- 
small, very fine and bea^&fu%^ cellence the period of polychrome 
made. Something in the jfiature pf painting and to it have been 
suggestion pictures can ibccasibli- assigned the beautiful animal 
ally be recognised, as in the <Sase,<Eif figures from Altamira, etc. The 
a mammoth from the Font de . skill employed by palaeolithic man 
Gaume (Fig. 26) where it Will be in applying the different dplours 
noticed the feet are completely un- was truly wonderful (frontispiece), 
connected with the body, there 
being no engraved lines in be- 
tween, the legs are “suggested”, 
not drawn, and yet the whole 
general effect is perfect. The en- 
gravings are no longer deep as was 
the case early in phase C (other 
than the special Cantabrian style) 
but are mere scratchings. 

DATING OF THE PHASES. Is it possible to assigti 
definitely any of these phases to particular cultures, and 
if so how can this be done ? To begin with, we may recall 
' the first method employed to demonstrate the authenti- 
city of the cave art. It was shown that atPair-non-Pair — 




Kig. 2 If. Cave art paintings, i, Horse in red flat-wash at Altamira, phase C. 
2, Bison partly ejiirraved, partly painted in red, at Pindal, and 3, pamted 
bisons at Marsoulas showing various styles, ail phase C. 
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■ • i j_ v; iTilif’S trOji- 

..ad i'.t ;.svcrM 'V'-vf sites--- 
engravu>e^ seKw-’t i). >: -r i’^its co>:" 

'ing dataQe stone iiAplen'icnts. I'he.’ rouisv there 
. be older than the age of the imple;. ■ u-; ij’ ihv:; 
, ".its that cover them. Straight away then we h.;vi: 

ner date limit and if the engravings in questio;.- 
; : , • ; belong to a style in one of the phases, such 
n, • ■ limit can be applied to the phase itself. Thu;: 
r. ion-Pair the engravings belong to a style ir. 

• and they are covered by upper Aurigaaciav' 
ooi',.. they had been drawn by a mt‘.n in middle 
Aiu-igU;' '^an times, he would have had to kneel on the 
C O- i.o order to erform his task; if 0" the other hand 
1,1 list was ower Aurig iacian”. .he fioor-level at 
Pol 'on-Pair at that time woul have i^eer* sufficiently 
h. '. o permit him to work .a'-*‘ . ng up. A c is therefore 
p ooable I’hat they wer; LiC woi .■ lower Aurignacian 
at .'sts an «h.'’.t phase A should be assigned tp this 
date. Fi. .:3 at othev ’ifc: confirm this conclusion. 

The second meth; useful for dating the phases in 
terms c ' cv - ’ir '.s der ;: .;d.i on the finding in the home 
art of eng" vuigs mad lu the same style as certain of 
those found on cave walls. Thus at Altarr.ira in lower 
Magdaienian levels there occur engravings of hinds 
similar in ever)' way — though of course on a smaller 
scale — to that peculiar style in phase C mentioned as 
occurring in Cantabria (Fig. 24, b), and there is every 
reason to believe that ohasc C as a whole can be assigned 
to a lower Magdalenian date. In the same way again 
the ei> graving of a horse’s hind qur.rtcr-, found in an 
e I' i y Aurignacian level at Hornos dc ia Pena in Canta- 
. •!' :j.r,d identical in many w'ays with the hind quarters 
X '.u.riuil ror -e engraved >;,= 1-'..;; cave w'all near by, 
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historian in a purely scientific manner, but the methods 
employed by the artists and the technique of their craft 
have not yet been studied on the spot by a modern art 
critic who could competently give his impressions and 
discuss the problems in his own art jargon. Such a^ 
study would be extremely interesting, both artistically, 
historically and psychologically, and it is to be hoped 
that some qualified person will soon undertake it. 

A list of the different animals figured is of con- 
siderable interest. It includes the bison, ox, reindeer, 
stag, hind, roebuck, elk, ibex, chamois, wild boar, 
mammoth, elephant, rhinoceros, horse, lion, fish (in- 
cluding trout, salmon and sea fish), birds (rare, poorly 
drawn and indeterminate), and man (always poorly 
drawn). The percentages of these animals occurring in 
different phases is of soitie interest, but less important 
scientifically than mijght be imagined. It does not by 
any means follow th%t proportion found in the 
paintings must be the same as that of the animal oc- 
curring at the period. In fact in some instances the 
opposite is the case. As will appear later, it is probable 
that the drawings were connected with fBe food supply 
in the practice of sympathetic magic, and it would 
almost seem that sometimes the artist portrayed animals 
that were not the commonest at the time when he was 
painting. Perhaps he got rather tired of stags’ flesh 
and hoped that the supply of reindeer meat might be 
increased ! But once again such specialised studies need 
much more research work; their possibilities are only 
mentioned here to stimulate the student to undertake 
such investigations. 

VISITING THE CAVES. As it may chance that some 
readers of this book may have an opportunity of visiting 




Fig. 26 . Cave art engravings, phase D. Two mammoths at Font-de-Gaume. Note that the feet are 
uncornecied with the body and the engraving is thus a form of “suggestion*’ picture. 
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deau:; '''-cm d* u*: :1 hris removed); Gorge 

d’Erifci (.vh .’■<£’ j has been cut in relief on the 

root of a : -T. t/i ■ ^>ltc); La Mouthe (of little interest 

except: rVc:.’ a historical point of view — see paragraph 
on a\il:hcnL-c;ty). The cave of Cabrerets, not so far from 
Gahors in the Corrfeze, is also well worth a visit, and so, 
tr^o, very specially, is the recently found cave at I^ascaux 
.ear Moi. :ignac some 30 km. upstream from Les 
.1 .yz; " .is marvellous discovery was made by charg e 
(dariii^ war by some boys whose dog disappeavef 
whilr . ng, into what turned out to be not a r;tbV> ' 
h . • immense cave that has shown us a magr i ’ 
ixent seri'^; of Aurignacian paintings and some e;v 
gravings. Here for the first time it has been poss-b ie tf- 
rtudy scores of b'"'’""tiful pictures, some in outline: . :ie 
in flat-wash and others again in bichrome y hie) . .. 
belong to the very dawn of art. The new disco\ 
corrected in places previous assumptions and i v- r >v/ 
realised liov/ much more elaborate was the art c 
Aurignaclans than had been thoaght ar H hr.w rn ; 
'•:i»yre styles there were; and the v.Mirfo' i • of 

phases (pp. 189—97) ow^es some of i > ^ • .::i\ w ■ arge- 
rrent to Lascraix. In this cave there arc ou?; :*.f(]d3 
of animals depicted, oxen, stags, e' , and rJso 

signs which are sometimes quim elabjrr.to. .’C feehng 
of vigour and movement given by ti?.o most 

arresting. The oxen seem to be pour.fiirg the 

ponies are certainly trotting and some of the riay 

even be swimming. At the end of the cave there is a 
natural pit some 20 ft. deep giving access to a lower 
gailery where pairitine also occur. Here there is a 
dhjcmbowelled bison, a contented-looking rhinoceros, a 
conventionalised man, and a bird sig?» on the end of a 
.sr rf. Natiivaliy wc can only gv.ess at what it was all 
inlrndcd to represent. Occasioiir'hy animals are de- 
piciad with their to cs cv.t whicj« rcroK *.he scene ::t 
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Alpera in the eastern Spanish rock-shelter art-groups 
where a stag with its tongue out faces an archer (Fig. 29). 

Lascaux can indeed be described as an Aurignacian 
Altamira. There the Magdalenian animals are perhaps 
better painted and each shows better its own special 
character. But they are all static. The Aurignacian 
animals at Lascaux are alive and dynamic. 

PYRENEES DISTRICT. From Tarascon-en-Arifege the 
i^^t caverns of Niauxand B^dheilhac can be visited, and, 
^rther afield, and with the permission and collaboration 
jbf their respective owners so, too, can the important 
caves of Portel, Tuc d’Audubert and Trois Frferes. 
Marsoulas and Gargas are easily reached from Salies de 
Sarlat (Haute Garonne) and Montrejeau respectively. 
It is in the latter that the student can study the mutilated 
hands, and also some very interesting and complex panels 
of engravings belonging to phases A and B (Fig. 22, 2 ). 
CANTABRIA. The best centre for visting these sites is 
Puente Viesgo (Plate II), a village on the railway 'from 
Santander to Ontaneda. The important painted caves, 
Castillo and Pasiega, and the newly-found Las Monedas 
are all close to Puente Viesgo itself. TTltamira itself, 
close to Santillana del Mar, is but a short car-drive away 
through Tdrrelavega, and Hornos de la Pena is also not 
far distant. In the latter case a short walk is necessary to 
reach the cave which is some li ttle distance from the nearest 
motor road at Tarriba. While Altamira is of course the 
classic site at which to study the polychrome paintings 
of Magdalenian times, the careful searcher who has 
already visited I.,ascaux will also be able to locate and 
recognise the head of an ox of the earlier style and much 
fainter than the polychromes which in part cross above it. 
It is a very lovely drawing. Hornos de la Pefia can show 
us some very fine engravings belonging to phase B. 



Chapter XII 


MOTIVES UNDERLYING THE PRODUCTION 
OF THE ART 

C ONSIDERABLE controversy has raged as to 
the motives underlying the production of 
wonderful palaeolithic art which we have 
been describing. There have been some authorities wro 
have urged strongly that it was merely a manifestation 
of the artistic temperament among a naturally artistic 
people; that artists have an inner compulsion to express 
themselves in some way or other and that in this 
particular instance it took the form of pictorial repre- 
sentations of the animals that roamed about the world 
in front of their homes. Others again have argued that 
the love of beautiful surroundings inherent in an artistic 
people required that many of their tools should be 
decorated and their cave walls beautified. Others have 
suggested (and this of course only applies really to the 
cave art) that the drawings were made to commemorate 
successes in hunting. Others again have seen behind 
the art a utilitarian purpose involving a form of sympa 
thetic magic to ensure the continuance of a constant 
food supply. 

Briefly, it would seem permissible to classify all the 
possible motive theories under three headings: decora- 
tion, self-expression, sympathetic magic. We will 
examine the cave art from these points of view. 

It will generally be found that the protagonists 
arguing -for one motive or another have solely taken 
into account the drawings themselves, but this surely 
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omits half the evidence. Not only should the art itself 
be considered but also the circumstances under which 
it occurs. Before discussing which of these motives is 
likely to be the true one, then, it will be well to re-visit 
the caves, taking special account of any relevant in- 
formation to be derived from a study of the occurrence 
and positions of the drawings. 

SUPERPOSITIONS. We have already noted theessential 
,^ifference between a phase and a style, and the occur- 
rence of superpositions of phases is not necessarily 
surprising. Different phases belong to very different 
periods, and as the amount of wall space really suitable 
for painting or engraving in even a large cave is fre- 
quently surprisingly restricted, one need not wonder 
that the artists of one phase seem to have often com- 
pletely disregarded the efforts of their predecessors, 
and it does not necessarily follow from this that motives 
of decoration or self-expression must be ruled put. 
Where, however, we have superpositions of figures in 
the same style, as for example at Teyjat in the Dordogne, 
the engravings of animals being made a«e on top of 
another with no reference to each other, and yet all 
of them being more or less contemporary (Fig. 2 1), it is 
hard to see anything in the nature of an attempt at 
decoration. Incidentally at this particular site it is not 
the walls of the cave that are engraved but just a chance 
block of stalactite that had fallen from the roof. The 
frequence of superpositions, however, while inimical to 
the decoration motive theory, is less so to that of ex- 
pression. If a prehistoric artist on a bright spring 
morning felt an inward urge to draw a cave bear, it 
does not necessarily follow that he would hold his hand 
because somebody a short time previously had covered 
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the best “canvas” with the figure of a reindeer. Per- 
sonally,’"! think our chance artist would choose another 
canvas, but it is possible to take up the attitude that 
he would care little whether anybody had been there 
before him or not. 

POSITION. Having noted the occurrence of super- 
positions of more or less contemporary figures, we may 
next take account of the positions in the caves of a 
number of the drawings. In the first place, attention 
may be drawn to such a cave as Niaux, near Tarascon- 
en-Arifege, south of Toulouse, where no painting is 
found on the walls (although many of them are suitable 
for the purpose) until almost 800 yards of often diffi- 
cult going straight into the heart of the hill have been 
accomplished. Naturally such a site demands elaborately 
organised artificial illumination; to-day this great cave 
is not one to be visited with a bit of candle, or even 
with a bicycle lamp. It is difficult to imagine our 
chance spring-drunk artist, impelled to express himself 
in pictorial representation, seizing a brand from the fire 
and scrambling to the far end of this immense mysterious 
cavern in order to paint one of the bison, ibex, or horses 
that are found there. 

Again, at the celebrated cave of Font-de-Gaume, close 
to Les Eyzies, there is a narrow crevice at the end 
of the main gallery, so narrow that in recent times it 
has been blocked up by a gateway to avoid the damage 
to the paintings on its walls which would inevitably 
have happened had tourists been allowed freely to push 
their way along it. On penetrating some distance into 
this crevice and looking upwards, a very fine engraving 
of a lion and a still finer painting of a woolly rhinoceros 
(Fig. 23, 3) can be seen many feet above the surface of 
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the ground on the left-hand wall. To get to these figures 
it is necessary to use a step ladder, or to scramble up 
on the shoulders of a companion. The crevice is so 
narrow that in no case can one get more than a few 
feet away from the drawings, and photographs of them 
can only be obtained with the aid of mirrors. Nor can 
it be argued that the floor-level in the cave has been 
lowered by denudation at a date subsequent to the 
^ making of the drawings, for palaeolithic paintings are 
■j^Ually found on the walls of the crevice close to the 
present floor-level. That anybody impelled by the wish 
'to draw the figure of an animal should penetrate to the 
end of F6nt-de-Gaume, where of course artificial lights 
are essential, continue to the end of the crevice and 
clamber up so as to make these pictures in this awkward 
situation, where they never could be properly seen, is 
surely unthinkable. 

It has already been stated in Chapter i that palaeo- 
lithic man never inhabited the depths of caves, and ^his 
for obvious reasons. In certain circumstances it is true 
his industries are found in the mouths of caves and it 
sometimes happens, as at Castillo, that th^walls of the 
galleries behind have been covered with paintings and 
engravings; hut in a great many examples this is not 
the case and the painted and engraved caves are com- 
pletely unconnected with any home sites. No cinders 
have been found in them and the chance implement 
that has been collected was almost certainly just part 
of the artist’s bag of tools. If the caves, then, were 
never used as homes it is a little difficult to say why 
their walls should have been emblazoned for the pur- 
poses of decoration. The argument from position is 
thus inimical both to the decoration and expression 
motive theories. 
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SIGNS AND HANDS (Fig. 27). In Studying the cave 
art we are continually coming across examples of painted 
signs (tectiforms, scutiforms, etc.), and these surely can 
hardly be said to be decorative! Further, such signs 
are often especially concealed in the most obscure por- 
tions of the cave; at Castillo, for example, there is a 
small alcove which can be easily missed by even a 
careful explorer, on the sloping ceiling of which occur 
tectiforms that one can only see by lying on one’s back ' 
and wriggling into it. Or again, in the neighbouring/, 
cave of 1 ^ Pasidga there is a long gallery full of excellent 
figures of animals. At its end this gallery turns sharply 
to the left and becomes merely a narrow crack hardly 
to be entered sideways; but the walls of this crack are 
covered with tectiform signs. Again, at the cave of 
Bolao not far from Llanes, in northern Spain, there is 
no art except for a group of red painted tectiforms on 
the low arched ceiling near a particularly good spring 
of water within the cave. These tectiforms are thought 
by some investigators to represent constructions — either 
real “houses” or “soul-houses” for the dead. Others 
have thought them to be traps in the form of pits in 
the ground, lightly covered and concealed by boughs, 
into which the desired animals might fall or be driven. 
At Bolao, as we have seen, they were perhaps connected 
with the available supply of good water. 

The occurrence of painted hands of both the positive 
and negative variety must also be remembered ; more es- 
pecially the mutilated hands at Gargas where, in a great 
many instances, one or more joints of one or more 
of the fingers are missing (Fig. 27, f). The human hand 
to-day plays a considerable part in the ritual usages, not 
only of modern primitive peoples but also of ourselves. 
We bless and salute by raising the hand in various ways ; 
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equally in cursing we point the hand at the enemy; 
while the Moslem often wears a small image of a hand 
round his neck to avert the evil eye. Such examples 
can be multiplied. There is even modern analogy for 
the mutilation by the removal of joints of the fingers, 
this being done to divert a present evil and to satisfy 
the malignant powers which are causing it. It is, of 
course, dangerous to take any modern explanation and 
apply it to prehistoric times. Besides, as has been said, 
i^there is more than one ritual use of the human hand 
current in our own day, but at least it would seem 
difficult to argue that these paintings, sometimes ana- 
tomically mutilated, can have anything to do with 
either a desire for decoration, or for self-expression. 

ARROWS. It sometimes happens that arrows have been 
drawn on the animal-figures in the painted caves. It 
might be argued, of course, that here at least we have 
the representation of some hunting scene and that (he 
artist has desired to commemorate his prowess in the 
chase. But there is at least one figure in the cave at 
Niaux which, while it does not completelj-Nmle out this 
explanation, yet makes it less satisfactory. Just beyond 
the great cross-roads in the heart of the mountain, on 
the right-hand side of the passage and on the floor, 
which here consists of sand slightly hardened by stalag- 
mite, under an overhanging wall, can be seen the 
engraving of a bison. In the middle of the bison’s 
body are three small holes close together, quite clearly 
natural in origin, and resulting from the dropping of 
water from the overhanging wall at some time or other. 
These little holes must have been noted by the artist, 
for he has as it were indicated each of them with a 
little engraved arrow, and then drawn his bison around 
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them (Fig. 28). If the artist had merely been desiring 
to commemorate a successful hunt, he would surely 
not have taken the trouble to make this exquisite little 
engraving on the floor in an obscure part of the cave; 
he would have made a large painting on a more ac- 
cessible panel which he and his friends could come and 
admire with greater ease. 

absence of scenes. The absence of scenes is very 
striking and almost complete in the palaeolithic art; 
and almost invariably when they do occur they are 
conflned to two figures only, and the number of even 
these qan really be counted on the fingers of two hands. 
The best known example perhaps is that of the two 
reindeer, male and female, at Font-de-Gaume, where 
the female is kneeling with her head down and the 
male animal is shown bending forward, apparently 
preparatory to licking her face. It is a charming picture 
of animal life. The comparative absence of hiSman 
figures is also remarkable and when they do occur they 
are always extremely badly drawn. Surely if there had 
been any desire to commemorate a successful hunt, we 
might have expected to find definite scenes repre- 
senting the chase; for example, a vast mammoth or 
reindeer surrounded by hunters giving it death blows ! 

Finally attention must be drawn to the two mises-en- 
scine at the Tuc d’Audoubert and the Trois Freres. An 
attempt must, therefore, be made briefly to describe 
these important sites. The original ancient entrance to 
the Tuc d’Audoubert has probably been masked by a 
subsequent landslide and the explorer to-day enters, as 
it were, by a back door. To begin with, one has to row 
up a little stream that issues from a cavern. After 
penetrating into the hill for a short distance, one lands 
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and finds oneself in a beautiful vestibule hung with 
milk-white stalactites. Here some excellent engravings 
belonging to phase C (lower Magdalenian) can be seen 
in a corner of the chamber. On mounting a ladder to 
the roof and climbing up a sort of natural chimney, 
a passage is reached, very up and down and often very 
narrow. Indeed, the first explorers found this passage 
completely blocked by stalactite which had to be de- 
stroyed before further penetration was possible. After 
a time the passage opens out into a gallery which is 
rather damp, there being a good deal of clay on the 
floor. At one place the impress of a naked human foot 
is visible and a number of cave-bear teeth carefully 
collected and placed on a little projection of the wall 
can be seen. At the end of the gallery, probably not 
so very far from where the original entrance of the cave 
must have been, leaning against a natural block of rock 
are two bisons modelled in clay. In front is the female, 
behind is the male (Plate V). Both are about twotfeet 
long. Near by on the right there is a semicircular 
depression forming a sort of small amphitheatre, and 
on the clay surface of this depression can Bb seen marks 
as if somebody had been dancing on his heels round 
a tiny hillock that is to be seen in the centre. Near 
by on the floor is also a very nice engraving of a 
harpoon. The whole gives one a strong impression that 
the site had been used for some cult or ritual purpose, 
and further that the locality was not merely used once 
by chance but was a definite cave cult-shrine. 

The cave of the Trois Fr^res opens not far from the 
entrance to the Tuc d’Audoubert. But the easiest 
method of penetration is through a small passage about 
the size of a large rabbit-hole which leads out from the 
end of a small cave called Enline, where a very fine 
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Magdalenian site has been excavated, containing some 
excellent pieces of home art. After penetrating the hill 
for some distance the passage bifurcates once or twice. 
We follow the left-hand road, and, after passing by the 
little alcove on the ri'ght-hand side, where occurs the en- 
graving of a lion and the graver that made it, which has 
already been mentioned, we shall find ourselves de- 
scending into a small chamber, the walls of which, as 
high as a man can comfortably reach, are covered with 
innumerable engravings of many different kinds of 
animals. At the end of this chamber there is a sort 
of natural tunnel, itself engraved, after following which 
for a short distance a passage appears to the right, 
and this, mounting rapidly, turns back on itself and 
opens out as a sort of window about I2 feet or more 
above the ground-level of the engraved chamber just 
described. Anyone standing in this window or natural 
pulpit dominates the chamber, and of course any audience 
within it. On the rock wall just beside the pulpit there 
is a figure of the sorcerer himself, masked, with the 
head of a stag and a long tail, but clearly human, as 
is seen by looking at his legs and feet (Fig. 28). The 
figure is partly engraved, partly painted. The position 
of the pictured sorcerer dominating the little decorated 
chamber and the audience within it, close alongside 
the natural pulpit where the real live sorcerer would 
stand, makes it impossible to believe that the whole 
thing is not connected with some ritual ; and clearly, all 
the art manifestations that occur here are part and parcel 
of whatever cult ceremony or ritual it was, which must 
have taken place. 

These two sites are especially significant for our 
purpose; not only must we agree that everything hangs 
together, that each individual engraving is part of an 
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intentional whole, but further, the fact of the “pulpit” 
at the Trois Fr^res, where the real artist-medicine-man- 
priest could stand side by side with the painted sorcerer, 
argues strongly for the suggestion that the various 
figures were not drawn by chance artists, but that the 
whole is the product of professionals and was drawn 
by them for some ritual purpose. Further argument 
in favour of this theory that the art was the work of 
^professionals is furnished by the fact that the changes 
ih phase occur throughout wide areas at the same time; 
ana it would seem to follow from this that there must 
have been definite schools where the technique of 
drawing and painting was learned, and that these schools 
were closely connected with one another, with the 
result that even allowing for local variation there is a 
very considerable similarity in the cave art wherever it 
is found. 

When all these considerations are taken into account 
it will probably be seen that neither the decoratiorl nor 
the expression theories are really tenable. What can we 
say as to the explanation of sympathetic magic ? Merely 
to say that sympathetic magic is the motWe underlying 
the production of the cave art is obviously insufficient, 
and it becomes necessary to define more closely exactly 
what we mean. But it is just here that the problem 
becomes somewhat complicated, and the student will 
find that in order to understand the matter clearly he 
has to consider the question from various aspects. In 
the first place obviously prehistoric man’s life must 
have been considerably simpler than is our own to-day, 
and problems of the necessities of life must have loomed 
very large in his thoughts. Such things as birth and 
death were doubtless always fearful mysteries, but above 
all, as in the hunting stage of civilisation serious storage 
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of food is impossible, the problem of the food supply 
must have been an ever-present anxiety. We have al- 
ready noted the occurrence of statuettes of apparently 
pregnant women, and we have seen in a previous chapter 
that there is evidence for the existence of palaeolithic 
ceremonial burial. It is now suggested that the cave art 
was closely connected with the problem of the food 
supply. 

Human beings react to perceptions : bury your face in 
a bed of stinging nettles and you will instantly remove 
it. In such a case there is little or no delay between 
perception and reaction. If this were always so, if no 
delay occurred between the two, humanity would be 
purely automatic ; for it is just during the delay between 
perception a.i^ reaction that our emotional existence 
comes into play. Such delay may be involuntary or 
voluntary. To give a homely example, we may be 
hungry but there may be no food in the house, or 
again, we may be hungry and there may be plenty of 
food but the guests whom we have invited have not 
yet arrived. In either case, however, it is the period 
of delay between perception and reaction which gives 
rise to an increase of emotional tension. By sitting on 
a safety valve, an increased internal pressure is produced. 
Now with many modern primitive peoples it is know a 
khat such an increase in emotional pressure gives rise 
to mimetic representations of what is desired. Instances 
of this can be multiplied ; there are people whose well- 
being depends on the seasonal rainfall, and if this is 
delayed they will play-act rain-making with the help 
of a watering can. There are others, who live by hunting, 
who are dependent on the seasonal return of the game 
and these will act a hunting scene. As a rule such 
mimetic representations are bound up with dancing. 
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the whole forming an elaborate ceremonial. Indeed, 
for many human beings dancing is still the recognised 
way of getting rid of superfluous imotion. Just after 
the 1914—18 war, after four years of tension. Great 
Britain went dancing mad I It is probable that pre- 
historic man also indulged in ceremonial dances when 
game was scarce and the struggle for existence became 
acute. 

/.But in upper palaeolithic times among certain 
peoples in the extreme west of Europe it would seem 
that the ritual in all probability was bound up with 
the pictorial representations of animals. Primitive 
peoples frequently fail to distinguish clearly between 
the object and an image made of it, and if, after 
some dancing ceremonial, the artist-medicine-man- 
priest could conduct the hunter (or hunters) to the 
heart of the cave and show him portrayed upon the walls 
the spirits of the desired animal duly captured by ^im 
with his arrows in its side, then confidence in the suc- 
cess of the ritual, and therefore in the next hunt, would 
be engendered — and in hunting confldengp is half the 
battle. It seems to me that once again the situation 
in which the art occurs must be remembered. Many 
of the painted caves are really very terrifying places; 
the silence is intense, broken only occasionally by a 
distant boom when a drop of water falls from the roof 
into some silent pool below. The darkness is complete, 
while a feeble illumination only serves to intensify the 
mysteriousness of half-concealed passages and alcoves 
that branch oflf to right and left; everything is un- 
familiar and weird. What must have been the effect of 
all this on the emotions of a group of Magdalenians 
led on ever deeper into the hill by the sorcerer — a man 
who by temperament, training and custom is no longer 
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troubled by the strange surroundings? Surely by the 
time our party had reached the paintings they would 
be in a suggestible state of mind which could be readily 
influenced by the officiating sorcerer? Surely he would 
be able to inspire them with confidence as he shows 
them the animals that they need for food whose spirits 
he has already captured and whose bodies he affirms 
they will be slaughtering in the near future ? Cou^ism 
if you like, but M. Cou6 invented nothing new; 
throughout all ages the medicine-man, or sorcerer, or 
priest has existed. From one point of view it may be 
said that he battens on the superstitions and weaknesses 
of his people, but on the other hand he is often the 
leader who frequently inspires' them with confidence 
and courage, and without whom the emotional life of 
the social group lacks all direction. 

It would seem, then, that in sympathetic magic as 
so outlined we have a reasonable explanation of the 
problem of the cave art which explains not only the 
presence of the drawings themselves but also the reason 
why they occur in such apparently extraordinary situa- 
tions. Also we can understand why it is that the art 
is not the product of the chance hunter but the result 
of professional effort, probably trained in schools, where 
instruction in drawing the various animals would have 
been given. Of course again and again effective ritual 
degenerates gradually into the performance of merely 
meaningless rites; and whereas at first the mysterious 
penetration into the depths of the caves must have been 
a necessary part of the suggesting process, in time this 
might come to be omitted and the rite practised simply 
for its own sake, probably in some more convenient 
situation. By custom the connection with the caves 
would still be maintained but a more accessible venue^ 
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perhaps nearer the entrance, would be selected. Actually 
the circumstances at the Tuc d’Audoubert would seem 
to admit of some such explanation. 

HOME ART. While it would seem fairly certain, then, 
that such utilitarian motives underlay the production 
of the cave art, it should never be forgotten that if 
dpper palaeolithic man in western Europe had not 
..^longed to an artistic race, the particular kind of 
Sympathetic magic practised by him would have taken 
a different form. While, however, we cannot, as has 
been seen, admit either decoration or desire for self- 
expression as motives for the art in the cave-temples 
or, as we have perhaps more correctly called them, cult- 
shrines, the problem is very different when we come 
to the home sites. Let us firstly consider the art found 
at such places as Cap Blanc, Gorge d’Enfer or Le Roc. 

In the first of these it will be remembered that the 
back wall of the inhabited rock-shelter was sculpAired 
into a frieze of horses and a bison, whose date is usually 
assigned to the lower Magdalenian period, though it 
may be somewhat earlier. At the second we find a 
sculptured salmon on the roof of the little rock-shelter 
which had also been inhabited. At the third locality 
there is a frieze of sculptured animals of Solutrean 
date forming a sort of revetment around a semicircular 
area cut into the sloping hillside, in this case not 
actually at the home site but very close by. There is 
no reason to deny — certainly in the case of the first 
two — ^that this art may have been purely decorative. 
The owner of the rock-shelter in each ease may have 
wished to make his domain more beautiful; he has 
certainly shown very considerable skill. Perhaps he was 
himself the local artist-medicine-man-priest: that of 
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course we shall never know. Even at Le Roc, although 
the site is slightly apart from the actual living home, 
there is no reason to deny a decoration motive, though 
in this case, modern investigators in describing the site 
have ventured to use the word “sanctuary”. The point 
is that when we get away from the cave cult-shrines 
we cannot affirm that any form of magic is necessarily 
involved, and this is especially so in the case of the 
home art; for it would seem more than likely thRt a 
great deal of what we find must have been simply made 
for pleasure. Of course in some instances the drawings 
on weapons may have been made to render these tools 
more effective. Furthermore, female statuettes — the 
“ Venuses” of Aurignacian date — would certainly seem 
to be conn‘“cccd with some fertility cult, though it is 
perfectly possible that palaeolithic man also regarded 
them as works of art. On the other hand a great many 
of the little decorated objects, little engraved plaques 
of stone, etc., with a hole for suspension purposes, were 
probably nothing more or less than ornaments; perhaps 
presents from a man to his wife. So in the case of the 
home art, while not denying that some of it may have 
been made for magic purposes, there is no reason to 
doubt that much of it must have been simply due to 
a desire for decoration or self-expression. 

Two further ideas suggest themselves. It would seem 
unlikely that even the artist-medicine-man-priest should 
have been able so incredibly skilfully to paint the 
animals in the caves from memory only. Even if he had 
instruction as to the technique of his craft, the results 
are so surprisingly life-like — take for example the 
ceiling at Altamira where each bison has a character 
of its own, no two being alike in this respect — that it 
would seem reasonable to suggest the possibility that 
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he first made sketches from nature and that these were 
afterwards used in the production of the cave drawings. 
The modern artist starting to-day on a big canvas will 
often make such a small sketch first. Some of the 
drawings foimd in the homes may be these sketches. 
As we have already noted, at Hornos de la Peha in 
north Spain, the engraving of a horse can be seen near 
the entrance; within a few yards of it in an Aurignacian 
deposit there was discovered an engraving on bone of 
the hind quarters of a horse amazingly similar in its 
lines to that engraved on the cave wall close by (Figs. 
19, and 22, x). 

Finally, as we have spoken much about schools for 
the artist, we must not omit to remember that at such 
places we might expect to find the practice “slates” of 
the budding draughtsmen. These would be likely to 
take the form of pieces of bone or stone covered with 
attempts at engravings. It is significant that, whfle at 
a site like La Madeleine only finished products occur, 
at Les Eyzies there are any number of such crude 
attempts! Are we to consider that at the rock-shelter 
of Les Eyzies there used to be so many thousands of 
years ago a prototype of our schools of art of to-day ? 

ADDENDUM. Another interesting locality is the cave of 
Candamo some miles from Oviedo in North Spain. Here 
there is a large chamber in which is a considerable area 
of painted wall. High up near the roof is a small alcove, 
itself full of paintings, which can only be reached after 
a considerable scramble. Anyone in this little alcove 
wouid dominate a congregation below in front of the 
large painted panel of the great chamber. In some 
respects the situation recalls that at the Trois Fr^res. 
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ROCK-SHELTER ART IN EASTERN SPAIN 

A very important series of rock-shelter paintings 
has been discovered in eastern Spain which, 
L while in many ways quite unlike the art we have 
already described, is nevertheless very interesting. The 
sites where the paintings — engravings are more than 
rare — are found, fringe the eastern coast of the penin- 
sula, never occurring more than 75 miles or so from 
the sea. While a correlation in time with the upper 
palaeolithic cuvC art of south France and north Spain 
can be made, no cultural connections with the north 
can be discovered and it is to Africa that we have to 
look for the origin of this art group. 

The rock-shelters are never of any great depth, so 
the paintings can be seen by the light of day. At first 
sight it would seem somewhat astonishing that paintings 
in the open air, only slightly protected by a rock- 
shelter, should have survived since palaeolithic times, 
but in this connection one or two things must be 
remembered. In the first place eastern and south- 
eastern Spain are very dry areas, and probably have 
been so for a very long time. Furthermore, the paintings 
which have survived form probably only a small pro- 
portion of the number which formerly existed, and they 
certainly have only been preserved because the par- 
ticular rock-shelters have protected them from undue 
weathering. That such protection has been given can 
indeed h)e demonstrated. The rock-shelters occur in 
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limestone, a material composed of calcium carbonate 
but invariably containing a certain amount of iron as 
an impurity. If .the surface of the limestone is exposed 
for any length of time to the atmosphere, the iron salts 
become oxidised and the limestone becomes pinkish- 
brown in colour. When moisture is present, however, 
and there is considerable condensation and subsequent 
evaporation of water vapour due to daily changes of 
temperature, the growth of a grey lichen is promoted. 
Ihctbed the grey colour of most limestone hills is not 
so much due to the colour of the rock as to this 
lichen. 

Now should much condensation and evaporation of 
water vapour have taken place in a painted rock-shelter 
not only would the walls have been eroded and the 
paintings thus destroyed, but, further, the growth of 
lichen would have been engendered, and this, besides 
hiding the paintings, would have tended to destroy ^hem 
too, the small rootlets of the plant disintegrating the 
surface of the rock. Should,. however, the rock-shelter 
have remained dryj owing to its general position and 
situation, then no lichen would have been able to grow 
and no eroding of the surface of the rock-wall would 
have taken place. Moreover, in this case, there being no 
protective covering of lichen, oxidation of the iron salts 
would take place, with the result that the wall of the 
rock-shelter would appear pinkish-brown in colour. It 
is invariably true that only where this colouration is 
apparent do paintings occur, and therefore it can be con- 
fidently affirmed that weathering has not been able to 
operate at the sites where the art has been preserved. 
Frequently, too, something of the nature of a very thin 
film of stalactite has formed over the paintings, doubt- 
less owing to the oozing out of moisture from within the 




Fig. 29. Rock -shelter art in eastern Spain. Hunting scene at Alp^ra 
and stag at Gretas. * 
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limestone (cf. p. 1 8 1 ), and this itself has further protected 
the paintings. Often a careful dampingof the rock-shelter 
wall with a sponge will make the paintings appear much 
clearer; this is because the refractive index of water 
being near to that of stalactite the latter, when wetted, 
becomes somewhat more translucent in the same way 
as does a piece of ground glass when placed in a bowl 
of water. 

The following differences between this eastern Spanish 
art group and that which we have been considering 
hitherto can be noted. In the first place, while it is not 
untrue to say that the eastern Spanish artists were 
naturalistic in their treatment of subjects, their drawings 
arc very different from those of the northern group. 
The technique recalls much more that of a Japanese 
picture, as will be readily seen On reference to Figs. 29 
and 30. Yet it should be noted that such anatomical 
details as the stag’s cloven hoof and so on are alwavs 
carefully indicated. 

Next we may note that human beings are frequently 
depicted. Whereas hitherto figures regresenting the 
human form have been exceedingly rare and invariably 
poorly drawn, now they are found in profusion, and 
although the treatment is very schematic, much more 
so than in the case of the animals depicted, they are by 
no means wooden in appearance, but represent live and 
active individuals. We may notice, too, that some of the 
women are evidently wearing clothes, while the men 
sometimes have headdresses. Bows and arrows are 
frequently in their hands, and this fact alone differ- 
entiates the two art groups. While there is nothing to 
suggest that the upper palaeolithic folk of France and 
north Spain had not discovered the possibilities of the 
bow and arrow — ^indeed, certain bone points found at 
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Castillo possibly were used as arrow tips — there is no 
proof that this weapon had been developed by them, 
at any rate it is never figured in their drawings. In 
eastern Spain, however, it is often shown. 

In the third place we can note the frequent occur- 
rence of scenes. The most famous of these is of course 
that found at Cogul, where a number of clothed women 
are seen surrounding a small naked male figure (Fig. 30). 
People who wish to interpret everything prehistoric in 
terms of some phallic cult have always seized upon this 
scene as proving their point. One or two considerations, 
however, should be kept in mind. The male figure 
is very small, much smaller than that of the women 
surrounding him, so that he represents a boy rather 
than a man; ?lso the penis is not in an erect attitude. 
It would seem more likely that some initiation rite 
is being depicted rather than that a representation of 
a phallic scene was intended. Usually, however, it 
is hunting scenes that are portrayed. A charming 
little example occurs at Alpera where a hunter is 
shown with bow in hand and arrow strung, facing 
a stag who seems to be quite indifferent to the 
danger, since he has actually put his tongue out at 
the hunter (Fig. 29). A charmingly humorous touch 
this, which seems to bring us very close to these ancient 
artists and to bridge the gap of thousands of years. 
Above is seen another group, also showing a hunter and 
stag, but this time the arrow has flown and the wounded 
stag with his back to the hunter seems to be walking 
sorrowfully away. Actually it is not the same stag that 
is represented in each case, as can be seen by obsei-ving 
their antlers ; we are, therefore, dealing with a composite 
group and not as it were successive cinematograph 
pictures of the same event. At a site in the Barranco de 
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Valtorta in the province of Castillon there can be seen 
paintings depicting a veritable battue. A line of archers 
is shown, towards whom a number of animals are 
clearly being driven. As has been said before, in the 
cave art of the northern group, scenes are more than 
rare and when they do occur two figures at most are 
concerned. 

Finally, in eastern Spain the drawings themselves 
are as a rule altogether smaller than those we have 
previously had to deal with; not that small figures do 
hot frequently occur in the northern group, but taken 
as a whole the eastern Spanish art is drawn on an 
alt^ether smaller scale. 

The dating of this art group depends on three con- 
siderations. In the first place there frequently occur, on 
the walls of the same rock-shelters where there are 
examples of eastern Spanish art, highly conventionalised 
and symbolic figures — especially in the south-east of 
the Peninsula. These figures are fresher in appehrance 
and belong to another art group altogether (Spanish 
Art Group. III). They can be fairly accurately dated to 
the Copper Age of that region. It occasionally happens 
that superpositions of paintings of the eastern Spanish 
art (Spanish Art Group II) with some of these of the 
Copper Age are foimd, in which case it invariably 
happens that figures belonging to the latter are painted 
over those of the former group. This at least gives us 
an upper limit for dating purposes. 

Secondly, among the animals depicted are a number 
of species that no longer survive in this region. 
Thus in a rock-shelter facing the little village of Cogul, 
which is situated on the Rio Set about n miles 
to the south of L^rida in north-east Spain, . there 
occurs the figure of a bison. Although the painting 
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Fig. 30. Rock-shelter art in es'em Spain. Ritual scene at Cogul. A, Elk at the Cnera del Queso, Alvtn. 
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is very faded, some years ago when the present 
writer visited Cogul he satisfied himself that it really 
was a bison that the artist had intended to depict. It 
need not be stressed that bison do not roam about in 
Spain to-day and have not done so since pleistocene 
times. Again at Minateda — a rock-shelter not far 
from a halt on the railway line between Chinchilla and 
Hellfn — it has been claimed that a reindeer occurs. 
While some people might doubt this interpretation, 
there is no question as to the occurrence at the same 
site of a figure of a rhinoceros (Fig. 30 b). A single horn 
on its nose is very clearly marked, and, although the 
animal is drawn on a very small scale, there can be no 
doubt as to what was intended. Again, at the rock- 
shelter of Tortosilla, which can be seen above the 
cortijo (a Spanish farmhouse) some distance along the 
same ridge, at the end of which opens the famous rock- 
shelter of Alp^ra,* there is a scene depicting a hpnter 
armed with an arrow facing an animal with horns and 
ears. The horns rise straight up and bend rather for- 
wards, while the ears are directed backij^jrds. There is 
only one animal with such characteristics and that is 
the chamois, and the reader does not need reminding 
that chamois do not to-day roam about the province 
of Albacete in south Spain. Close to the rock-shelter 
of Alp6ra itself is another site known as the Cueva 
del Queso (= grotto of the cheese). Here can be seen 
among a number of paintings the head of what was 
undoubtedly intended to be an elk with typical nose and 
palmate antler (Fig. 30 a). Once again we have an animal 
depicted which no longer exists in the district and has 
not done so for a very long time. This evidence alone 

I Both sites are only a few miles from the village and railway station of 
Alp^ra. 
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suggests that the eastern Spanish art, in part at any rate, 
must be assigned to late pleistocene times.* 

Finally, examples of paintings drawn in the eastern 
Spanish style have been found in certain French and 
north Spanish caves associated with the northern art. 
For example, at Portel, a cave in the Pyrenees, there 
occurs a small painted horse which recalls certain figures 
representing the same animal at a site (Cantos de la 
Visera) near Yecla in the province of Murcia, which the 
present writer had the luck to discover many years ago. 
Again, the treatment of the antlers of certain figures of 
stags, which can be seen both at Portel and at La Pasi^ga 
in Cantabria, also resembles that employed by the eastern 
Spanish artists. Lastly in the home art at a site near 
Sergeac, i;* the Dordogne, there has been unearthed a 
block of limestone on which is painted a stag (Fig. 1 9, 7), 
many features of which somewhat recall those seen 
in the eastern Spanish art group. See, too, Lascaux, 
p. 202. 

While therefore it is apparent that a pleistocene age 
must be postulated for some at any rate of the eastern 
Spanish paintings, they are not all of one date. Unfor- 
tunately, little can be said on this matter at present as 
a good deal of further work is required. At MinatetH, 
no less than 13 different layers of paintings can be 
distinguished by studying the superpositions that there 
occur. The site indeed yields us a veritable palimpsest. 
However, the results of Professor Breuil’s work at this 
site cannot yet be applied at other places, and to make 
any subdivisions in the eastern Spanish group is at 
present premature. It would seem obvious, however, 
from even a cursory study of the paintings in a number 

* It has been suggested that a particular figure at Alp6ra might possibly 
be that of a dog. I must say tliis seemed to me very doubtful and certainly 
it might just as well be that of a wolf. 
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of sites that several totally different styles occur and 
doubtless these correspond to different periods of 
time. 

Two problems remain to be considered. Firstly, the 
origin of this art group and the people responsible for 
it; and secondly, the motives underlying its production. 
Excavations undertaken in the painted rock-shelters 
have yielded little; no hearths have been found and 
tools are more than rare. Any implements that have 
been discovered suggest rather Capsian than upper 
palaeolithic affinities, but, unfortunately, the evidence 
is by no means precise. The style of the art itself, how- 
ever, matches closely that found on the walls of certain 
rock-shelters in parts of Africa; indeed an almost exact 
counterpart of the eastern Spanish art group is found 
as far south as Southern Rhodesia. It is, of course, 
a long trek from Southern Rhodesia to eastern Spain, 
but one or two intervening links have been discovered. 
The most important of these occurs in the rock-shelter 
of In-Ezzan^ in central Sahara, a little to the north 
of the Tropic of Cancer. The site lies soaae 1 800 miles 
east of the Nile and 1000 miles south-east of the Straits 
of Gibraltar. The paintings found there are not all of 
one age, but the earlier group closely recalls in style 
the art found in eastern Spain and Southern Rhodesia. 
It would seem possible, then, to suggest that in late 
pleistocene times, from a cultural point of view, the 
Spanish peninsula south of the Pyrenees and the Cordil- 
lera Cantabrica was really a part of Africa; that the 
cultures were Capsian rather than upper palaeolithic, 
and that Capsian man was responsible tor the art. That 
influences from the north filtered south along the 
eastern Spanish coast-line has recently been proved by 
^ VAnthropolo^e, tome xxxvi, JNos. 5-6, 1926. 
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Dr Pericot of Valencia, who has been excavating a cave 
in those regions and has found a Solutrean* level on 
which rests a bed containing an undoubted Magda- 
lenian industry, including examples of home art of the 
northern kind. But there is as yet no reason to con- 
sider that any very great penetration of upper palaeo- 
lithic cultures southwards into the Spanish peninsula 
ever took place. Dr Pericot’s find, however, is very 
important, as it may help to link up that small but 
anomalous group of cave paintings belonging to the 
northern style that appears in the extreme south-west 
of the country (for example, at the cave of La Pileta, 
etc.). These cave paintings have no affinities with those 
of eastern Spain, and their situation presents some 
difficulties. Buc while most of the country was probably 
Capsian in culture, there may have been a certain filtra- 
tion of the more northerly cultures southwards along 
the coast. 

It is impossible to determine the motives underlying 
the production of the eastern Spanish art. Certainly 
the paintings were not mere decorations for home sites, 
and this is obvious when it is remembered that hearths 
and tools have hardly ever been discovered when excava- . 
tions have been made in the painted rock-shelters. The 
explanation which so admirably accounts for the ca\'e 
paintings in France and northern Spain cannot hold 
here, as the paintings are always found in broad day- 
light. In one instance at Cantos de la Visera a well- 
drawn bull in light red has been painted over at a later 
date in chocolate and altered into a stag. The later 
drawing is far inferior to the earlier, but why the artist 
should ^ke the trouble to destroy a previously drawn 
animal and replace it in an inferior manner by the figure 

I Perhaps, rather, a sort of Aterian. See Note, page 158. 
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of another kind of beast is of course completely in- 
explicable. It seems to indicate, however, that the 
figures had some meaning and were perhaps of im- 
portance to the folk who lived at that time. While 
frequently painted rock-shelters (e.g. Alp^ra) are pro- 
minent for miles around and command an excellent 
view, this is by no means invariably the case and there 
are plenty of localities which are neither prominent nor 
particularly outstanding. It can only be suggested that 
possibly they were meeting places where different 
families or tribes collected for various purposes, and 
that as these meeting places were specially set apart 
they were decorated. The decoration was not simply a 
beautification of the site, however, as is obvious when 
we consider how often the paintings are drawn over- 
lapping one another with little reference to what was 
there before. Admittedly this explanation is far from 
satisfactory, but prehistorians have nothing bettef to 
offer until further discoveries throw fresh light on the 
problem. 



Chapter XIV 


FIELD WORK 

N O amount of reading is really a substitute for 
practical experience, and no amount of theo- 
retical study about how to explore can ever 
take the place of actual work in the field. At the same 
time a few hints as to how the student should set about 
various kinds of field work and the sort of things for 
which he should look out may not be out of place. 
Roughly speaking, the possible kinds of investigation 
that may present themselves fall into three categories: 
(i) cave or rock-shelter sites, (ii) open stations, or (iii) 
settlement sites. A few notes will be given on each 
of these, together with a few remarks on the subsequent 
treatment of any finds. 

CAVE OR ROCK-SHELTER SITES. As a preliminary it 
may be stated at once that no one without previous 
experience should attempt this sort of exploration un- 
accompanied by some competent excavator. Almost 
certainly irreparable damage would be done to the site, 
not from any want of trouble on the part of the novice, 
but simply as the result of lack of knowledge whereby 
precious information which might have been obtained 
in the course of the dig would fail to be noted and 
would therefore be irretrievably lost. Whereas there are 
innumerable open settlement sites in gravel beds, and 
other .similar localities where industries occur, com- 
paratively speaking there are only a few cave sites 
known and it is by no means certain that further 
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exploration will vastly increase this number. The next 
generation, then, will reasonably curse the inexperienced 
amateur of to-day if he has “hogged” one of the few 
places where important evidence about early man could 
have been collected. If for any reason, however, it be 
decided that an excavation in a cave or rock-shelter is 
advisable, the following notes may not be unhelpful. 

A rock-shelter or home-site in a cave mouth, as a 
rule, consists of two parts; the shelter proper and the 
toTKce in front of it. Excavation in both may yield 
prehistoric industries. To begin with, a narrow trench 
should be dug inwards through the terrace to the back 
wall of the rock-shelter, and secondly, another at right 
angles along the length of the terrace. These trial 
trenches should be carefully excavated, as far as possible 
in layers, each layer being not more than 6 to 9 in. 
thick ; and the contents of any interest from each should 
be carefully kept separate and packed up before a fresh 
layer is excavated. When the soil is very powdery and 
trenches with more or less vertical walls are impossible, 
a certain amount of shoring up is often advisable. As 
a result of studying the sides of the trenches, the in- 
vestigator can obtain an idea of the stratigraphy of the 
place, and the. finds made from different layers will 
enable him to determine what sort of industries, be- 
longing to what cultures, occur at the site. Should 
there be no stratigraphy, and should the industry be 
uniform from top to bottom, the matter is now simple: 
it is merely a question of careful excavation of the whole 
of the site and the collection of any specimens which 
are found. Should, however, the walls of the trenches 
clearly indicate that a number of distinct layers occur, 
in stratigraphical sequence perhaps slightly differing 
from each other in colour or constitution, and should 
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the industries indicate that people of different cultures 
inhabited the rock-shelter at different times, then very 
great care must be taken before further excavation is 
attempted. Especially troublesome is the case where 
no obvious stratigraphy exists, and no distinct layers 
can be seen, the whole rock-shelter filling being uni- 
form in colour and texture, yet the finds showing varia- 
tions from top to bottom. Then indeed the excavation 
requires a prehistorian trained for the job ! 

Consider first the case where a definite stratigraphy 
can be made out. Layer by layer the cave infilling must 
be removed, keeping as far as possible to the indications 
given by the stratigraphy. It should be remembered 
that the various layers in a rock-shelter are by no means 
always horizontal. There may have been a large boulder 
or other obs^’niction on the floor of the shelter over 
which the layers curve, so that here they will be neither 
horizontal nor necessarily of uniform thickness, and 
therefore the industry contained in any one layer will 
not be found at exactly the same level throughout the 
site. Nothing but experience and common-sense can 
help the excavator. In the last case, where there is no 
obvious stratigraphy but more than one industry is 
present, a sort of dead reckoning, such as was used in 
making the trial trenches, has to be employed and 
uniform layers some 6 to 9 in. thick removed, specially 
great attention being now paid to the industries found, 
as a typological study of them, while the excavation is 
in progress, may enable the investigator to develop for 
himself a sort of stratigraphy. 

Throughout the excavation, where the deposits have 
not been sealed in by such material as stalagmite, the 
excavator must be on the lookout for traces of burrowing 
animals, who tend to make a “salad” of the deposits. 
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As an example of their destructive work one may cite 
the Victoria Cave near Settle which was excavated with 
meticulous care in the latter half of the last century. 
The exact position of every specimen was carefully 
marked and the whole was done with the highest skill 
then practised. But subsequent investigation of the 
site shows that the bottom layer is not horizontal but 
rises rapidly towards the back of the cave, and that the 
upper layers are bedded against it. It only required 
honzontal movement, therefore, to bring objects from 
the earlier layers into the later ones, and as the whole 
site is riddled with rabbit holes any stratigraphical 
evidence adduced from it is worthless. Bones, cut with 
a metal tool, were discovered deep down in a pre-glacial 
layer, while the remains of a prehistoric fauna occurred 
with Romano-British enamels. The rabbit is the deadly 
enemy of prehistorians 1 

For careful excavation a small stout broad-bladed 
knife is the best weapon unless the deposit is too hai;;d. 
Of course it sometimes happens where a layer is prac- 
tically stalagmite that dynamite has to be employed, but 
obviously no amateur should attempt the^lowing up 
of a layer unless he has had previous experience, since 
naturally any contained industry is likely to be destroyed 
. in the process. Larger objects can readily be collected 
by hand and placed in boxes, but before the earth is 
finally tipped away it should be put through two riddles 
of varying size. In this way many small artifacts that 
might have been missed can be collected. In passing 
it might be mentioned that riddling is only possible 
when the earth is dry and it is sometimes necessary to 
hold up an excavation for several days to allow this 
process to take place. It sometimes happens, too, 
incidentally, that, when dry, any stratification that exists 
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may show up more clearly than when the whole deposit 
is wet. 

Stone implements can be readily picked out; bones, 
being more fragile, have often to be carefully detached 
with a penknife. Where bones of human beings are 
suspected even this method should not be straight 
away attempted. Indeed, once again it cannot be too 
strongly urged that, especially if human remains are 
found, experts should be called in and nothing done 
until their arrival, except the taking of detailed photo- 
graphs of the site. If bones occur in soft damp earth 
their consistency is frequently like that of a madeira 
cake. In this case they can sometimes be hardened by 
painting them over with shellac dissolved in methylated 
spirit — about i lb. of brown shellac dissolved in 
pints of spirt. The bones may have to be treated many 
times and it may be several days before they are hard 
enough to make it safe for further excavation to take 
place around them. As the portion exposed hardens 
up, more and more excavation can take place and fresh 
portions of the bones be treated. In very bad places 
actual injection of the shellac into the bones may be 
necessary. When the bones are very dry and crumbly 
they should not be treated with shellac but with gelatine 
— I lb. gelatine to pints of boiling water — the same 

procedure as before being adopted. When the bores 
have been sufficiently hardened to permit of their beirig 
fully exposed, careful photographs should be taken and 
the explorer, before he proceeds further, should be sure 
that these show everything really well. It is no good 
being told afterwards that unfortunately owing to failure 
in exposure the results are poor. The photographs can 
never be taken again. The removal of the bones can 
take place either separately or, if they still remain 
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fragile, the whole block of earth in which they occur 
may have to be cut out. This latter business involves 
the isolation and under-pinning of a large mass of 
material and for this purpose it is sometimes useful to 
swaddle as it were the whole thing in strips of calico 
carefully washed and then dipped in plaster of Paris. 
The contained block can then be removed as a sort of 
mummy, boxed, and taken to a laboratory for sub- 
sequent exiamination. 

Ijt may be noted in passing that while skeletons may 
occur anywhere, they are more frequently found close 
to the back wall of the rock-shelter. 

Little more can be said as to excavations in a cave 
01* rock-shelter site.* Most of the difficulties are con- 
nected with the stratigraphy and this of course cannot 
be re-examined when the site has once been dug. 
Innumerable photographs should be taken at various 
stages, as these will be useful for reference and may 
help to settle any points in dispute which may sub- 
sequently arise. Should paintings or engravings occdr, 
these must, of course, be traced and if possible photo- 
graphed. Careful manipulation of the illumination, 
whether artificial or not, will often make tUe drawings 
show up much more clearly. In certain cases, too, they 
show up much' more distinctly if very carefully damped. 

OPEN STATIONS. Most of the Open sites of palaeolithic 
age likely to be investigated by the ordinary student 
occur in gravel or brick-earth pits. Whereas in cave 
or rock-shelter sites the investigator is chiefly con- 
cerned with the determination of the cultural strati- 
graphy, in gravel or brick-earth beds he is more occupied 
with the geological problems of the different layers 

* Of course maps of the site and sections should be drawn and a care- 
ful record kept of where all the finds occurred. 
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present. To begin with, the account of the district (as 
gfiven in the Memoirs of H.M. Geological Survey) should 
be consulted and, if possible, the local geology deter- 
mined. Let us take for example a newly opened gravel 
pit which has yielded coups-de-poing. When such a 
site is visited the investigator should start by examining 
a clean section as free as possible from talus. Photo- 
graphs should be taken and a sketch of the various 
deposits made, both the photographs and the sketch 
being labelled not only with the name of the locality 
but also with the date, as such sections, of course, 
rapidly disappear. An attempt should next be made to 
answer the following questions. Is there only one 
deposit visible, or is there clearly a stratigraphical 
sequence of several layers each showing different charac- 
teristics.^ In ♦■he latter case do the various layers rest 
evenly on one another or is there any geological uncon- 
formity between them } Frequently in the south and east 
of England the bottom layers in a gravel pit will be found 
to be evenly bedded, while the upper layers will be 
twisted and contorted, almost invariably as a result of 
solifluxion. Were the various deposits laid down by 
water action, that is are the contained pebbles rounded 
and evenly bedded, or are they angular with sharp 
edges and jumbled together anyhow, the whole deposit 
being perhaps an outwash gravel from some quaternd* 7 
glacier } If it is decided that the gravels are of fluviatile 
origin, are they a river terrace gravel or not, and if so 
which ? Is the river terrace connected with the present 
river •valley system or not? The archeological im- 
portance of the answers to these questions will, of 
course, be ob'^nous. 

Next, if possible, implements should be collected 
from the different layers. But unfortunately it is very 
rare, unless the site happens to be a particularly rich 
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one, that such in situ finds are made. It is more usual 
for the tools to be collected by workmen when riddling 
the g^ravel and it is then usually too late to ascertain 
definitely from what layer they came. However, in this 
connection a very careful study of the state of pre- 
servation and patina of the finds will sometimes, as has 
been indicated (p. 56), enable the prehistorian to be 
fairly certain whence came the artifacts. 

SETTLEMENT SITES. Settlement sites of palaeolithic 
age are more than rare and the following suggestions 
perhaps rather refer to explorations of neolithic date. 
A good plan is to select a point just outside what is 
considered to be the margin of a site; fix the position 
as accurately as possible on the best available large scale 
map of the district and drive in a peg, labelling it 
“A”. From A stretch a measure or string marked off 
in yards and feet (it is often convenient to tie little 
knots of red cotton at every yard and black cotton at 
every foot when a string and not a measure is uked) 
over the part of the site to be excavated. See that this 
cord is securely attached to another peg, labelled “B", 
and that it is both straight and level. FoFthis purpose 
a spirit level is necessary, the pegs A and B being 
raised or lowered respectively until as horizontal a line 
as possible is obtained. The level line A— B then forms 
the datum to which everything found is referred, and 
its exact position can be readily plotted on a large scale 
map of the district should one exist. Of course A— B 
should not be too long. A trench is next opened along- 
side A— B either to the right or left about 1 yard wide, 
layers of some 9 inches or so thick being excavated at 
a time. Every important object found should be referred 
to A— B — ^so many yards and feet along A— B, so much 
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to its right or left, and so far below it. The result can 
be reduced to a formula which can be written on the 
object thus: 

A 3' 6" R 15" D i'9", 

meaning: 3^ ft. along A-B, 15 in. to its right and 
I ft. 9 in. below it. Later, of course, other trenches 
can be opened as desired, objects found being still 
referred to A— B. By this simple means the position 
of all important objects can be marked and the whole 
excavation if necessary reconstructed afterwards in the 
laboratory. The single datum line method can also be 
employed when excavating burial mounds and so on, 
but for this purpose other methods are more usual. 
But as they are of little use to the palaeolithic pre- 
historian, their study is outside the domain of this book. 

SUBSEQUENT TREATMENT OF FINDS. It Cannot bc 

too strongly urged on all investigators in the field that 
no time should be lost in labelling their specimens. 
For this purpose it is not enough merely to shove them 
together in a box with a paper label on the top. Acci- 
dents occur, and a mixture of the industries results. 
Each specimen should have a pencil hieroglyphic of 
some sort written on it, while one or two of the bigger 
and finer specimens should have the full name of the 
locality indicated too. Nor is it enough nowadays mer: / 
to label the finds as having been collected in such and 
such a parish; as far as possible the exact field, or even 
part of the field, or the exact layer in the pit, should 
be marked. It is advisable not to wash specimens too 
carefully but to leave a certain amount of the material 
in which they occurred in the interstices. Should argu- 
ment as to the exact original position of a specimen 
subsequently arise, the matter can frequently be settled 
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by microscopic examination of the material still ad- 
hering to it and a comparison of this with the constitu- 
tion of layers still to be seen in the pit. It does not 
mean that a specimen must be left covered with dirt, 
merely that sufficient evidence as to its original stu*- 
roundings should be preserved. The treatment of any 
bones which may happen to be discovered has already 
been described. 

It cannot be too strongly urged that the investigator 
ihrihe field has two things to do: (i) to collect specimens 
and (ii) to note all details in connection with their en- 
vironment and occurrence. 

Elaborate field notes should therefore always be made 
as it is never possible subsequently to obtain this in- 
formation. The circumstances under which the finds 
occur are often as important to the prehistorian as the 
finds themselves. 



Chapter XV 

EPILOGUE 

I N Europe the Old Stone Age was replaced by cultures of the 
mesolithic epoch. I have described these in some detail in 
another book, so will here only give a few notes about the story 
of man's development from a mere food gatherer to a food producer. 

The dawn of the mesolithic epoch coincides with profound 
change in our climatic conditions. Pleistocene (quaternary) times 
are over and the holocene period of the fifth and current volume 
of geological time begins. Climate changes still happen during 
this period and are important, but no longer do we have great 
alterations in temperature. The alternations are now as much due 
to changes in humidity, and we have to deal with the different 
types of forest trees growing in a given region rather than with ad- 
vances and retreats of ice sheets and soli fluxion effects in gravel beds. 

The cultures of this epoch are numerous and somewhat 
monotonous. Naturally they are stemmed in the earlier palaeo- 
lithic, but in their later phases, new ideas penetrating from outside 
profoundly changed man’s way of life, already modified by the 
different physical and weather conditions under which he had to 
live. The earliest of these immediately post-palaeolithic cultures — 
found near Hamburg and elsewhere — is connected in part with 
cultures whose industries are characterised by the occurrence of 
small shouldered points. Somewhat similar indui>r.ncs occur ar 
far away as Poland (Swidcrian) where they have been found be- 
neath very ancient dunes. But the chief mesolithic cultures are 
the Tardenoisian, Azilian, and Asturian in the southern half of 
the Continent, and the Maglemosean, Campignian and Kitchen 
Midden in the north. The 'rardenoisian is characterised by the 
presence of innumerable pigmy flints including the micro-burin 
type. I Bone tools are very rare, and there is no art of any kind. 

» It does not concern us here to discuss whether the micro-burin is an 
intentional Jool-form or, as is more likely, merely a by-product in the 
manufacture of other pigmy tools. It remains for prehistorians a vclv 
characteristic object. 
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Clearly the Tardenoisians had discovered the advantages ot tne 
composite tool. As soft-wood forests then abounded presumably 
the hafts were made of wood. The Azilian culture shows some 
Magdalenian influence, and in fact is found in areas where the 
Magdalenians formerly reigned supreme. Possibly the Tarde- 
noisians under Magdalenian influence developed the character- 
istic Azilian industries with harpoons, painted pebbles, small 
round scrapers, angle burins, etc.? The Asturian is of minor im- 
portance, being confined mainly to the north-west of Spain and of 
Portugal. The Maglemosean, the chief culture of the northern 
|i|ovince, differs profoundly from the Tardenoisian. Whereas the 
laUer was probably evolved from late developments of our 
western European Aurignacian complex, the former may owe its 
origin to the late palaeolithic of Central Europe. There are rich 
stone and bone industries, and also antler sleeves for hafting stone 
tools (adzes, etc.). Many of the bone objects are decorated with 
geometric designs. The Campignian and Kitchen Midden cul- 
tures show a great falling off from Maglemosean standards, but 
now clearer evidence of neolithic influence is appearing. There is 
little doubt that late mesolithic man had already acquired some 
simple agricultural knowledge, that he had to some extent become 
“neolithicised”. Very occasionally towards the top of the 
Kitchen Midden deposits — those great heaps of shells and dust- 
bin rubbish so common in Denmark — some pottery is found and 
an occasional polished tool. 

The arrival of the full neolithic epoch is marked by the four 
new discoveries which profoundly changed the whole human way 
of life; man 'had learnt to practise agriculture, to domesticate 
animals, to make pottery and to grind and polish his stone tools. 
Any long discussion about where and how these discoveries 
were made is obviously outside the scope of a brief epilogue, 
but their effects were so far-reaching that a few words will not 
be out of place. The origin of the neolithic civilisation may 
have been single or multiple, it may have sprung from a 
single cradle or from several. Perhaps an area once fertile but 
becoming dry, wnere oasis conditions obtained, would be one in 
which man would begin to realise that something new must be 
attempted if he was to survive. His thus sharpened intelligence 
would notice the growth of accidentally spilled wild grain, and 
the results of the mating of wild animals, which had perhaps been 
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caught when young and tamed. However that may have been, 
humanity now for the first time became not independent of 
Nature, we are not entirely independent of her to-d^, but less 
immediately at her mercy. Now there were stocks of grain and 
home-reared animals to even out seasonal deficiencies in the 
natural food supply. Also more food was thus available and in 
consequence the population no doubt rapidly increased. A given 
area of country can only support a very limited hunting popula- 
tion but a much denser farming one — for among really primitive 
folk Malthus’ Law does more or less hold good. But it was 
agriculture particularly that changed man’s mode of life. For 
the first time villages sprang up and a simple form of community 
life emerged. Not everyone would have to spend his whole time 
in collecting food in order to live. Specialisation became possible, 
some tilled the soil, others looked after the animals, others made 
the various necessary tools, others protected the community. For 
with communal property came danger from other less provident 
groups who had wasted their stores in riotous living! But with 
the rise of community life man has to face a new-old problem now 
appearing for the first time in human history. Man (or woman) 
has to learn to live in close contact with his fellows. Customs 
necessary for the very existence of any human polity, however 
primitive, have to be evolved, for no group can long survive whose 
members freely lie, steal, murder, etc. As the communities in- 
creased in size and importance the problem arose of how to en- 
force these customs in days when no centralised police force had 
been thought of — a problem to become more acute in the Near 
East as a veritable urban life developed in the Bronze Age. 
Among the early (Aryan) inhabitants of the region between the 
upper Euphrates and Tigris — the Mitanni — investigators havt 
traced the growth of the concept of a god of cosmic and social 
order, whose interest was the upholding of community life rmd 
who punished wrong doers. This is a very different idea to that of 
cave magic practised to secure or increase the natural food supply. 
The small neolithic communities were doubtless very primitive 
and simple, but the germ of our own civilisation was there. Our 
own way of life and thought evolved from these early village 
settlements; it could never have come directly from the cave men 
of the Old' Stone Age. 
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The discovery of pottery making refined the home and 
allowed for the making of many useful objects. The grinding and 
polishing technique for tool making permitted carpentry for the 
first time. A flint when knapped gives a sharp but brittle edge. 
Even a fine-grained rock, comprising as it does minerals of vary- 
ing hardnesses and cleavage planes, cannot yield a sharp edge by 
the knapping process, though such materials allow a tough one to 
be produced. But the grinding and polishing technique does 
permit a high degree of sharpness coupled with toughness, and 
this is just what is required for working in wood. 

So we say good-bye to our Old Stone Age folk and welcome 
in the New Stone Age, soon to pass on into the Metal Age. 
Humanity has lived a verv long time on this globe, and progress 
has been very variable botn in time and place, sometimes seeming 
*to leap forward and at other times almost to turn back to repeat 
its efforts. But progress is spiral, not merely circular, there are 
three, not two, dimensions to consider. History indeed repeats 
itself — but with a difference each time, and in the cyclic turns of 
material progress can we not trace a gentle, just discernible gleam 
of higher progression, which in spite of apparent set-backs all the 
time does sometimes let us see that man is ever moving away from 
the unselfconscious life of his animal forbears towards a hj^her, 
finer way of existence? 
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Asturian culture, 243 
Asturias, X78 

Aterian, culture, 72, 125, 126, X58, 
231; point, 72, 73 

Audi, knife blade, 28, 68, 69, 144, 
X45; rock -shelter, X44 
Aurignac (nr St Gaudens), 23 
Aurignacian culture, 22, 23, 25, 
*43“58> 160; typical tools, 76, 77, 
81, 82; geological correlations, 68; 


home art, 166-71; at Pair-non- 
Pair, X84; man, 36, 146-9 
Aurochs {Bos primigenius)^ 9 
Aveline's Hole (Mendip), x6x 
Awls, 60, 69, xo6, 1 14, 146, X47, 159 
Azilian culture, 2X, 22, 243, 244 

Baker's Hole, 142 
Basket work patina, 56 
Basondo, cave of, 178 
B&tons~de<ommandemenU 78, 79> 81 ; 

carved, 174 
Bayer, Dr J., 94 
Bear, cave {Vrsus spelaus)^ 9 
Beaver {Castor fiber)y 9 
B6dheilhac, cave, 136, 202 
Begouen, Count, zoi 
Belgium, X17, 123 
Bernifal, cave, 187 
Bilbao, 178 
Bison {Bos priscus)^ 9 
Bisons, clay, at 1 uc d'Audoubert, 
2X2 and Plate V 
Bize, Grotte de, 4 
Blades, 44, 71, 143 
Boar, wild {Sus scrofa ferus)^ 9 
Boars Hill, 140 
Bolao, cave, 207 
Bombay, 123 ^ 

Boncelles (Belgium), X05 
Bone lance points, 8x, 82, 158, 160 
Bone tools, 58, 59, 78-83, x 1 8, x 5 ; , 1 59 
Bos primigeniusy aurochs, 9 
Bos priscus, bison, 9 
Boswell, P. G. H., 248 
Boucher de Perthes, 4 
Bouicheta,cave, 136, i37and Plate III 
Boulder clays, 96, 141, 142 
Boule, M., 104, 105, 107, 250 
Bourdeilles, engravings near, i • 
Bourgeois, Abb6 103 
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Bnamford pit, 109 

Brassempouy (Landes), 1^8; Venus 
pf, 171 

'Jfeuil, Abbe, VI, X05, 107, xx8, 
IffMa 229, 249 
Bntisb Somaliland,* kad 
^ptnof 148, 168 
Bronze Age, 24, 

Brown, ^49 

BrUckneS^'E , 134 
Bdhl, 93, 94; sw also Wurm II 
Bulb of percussion, 38-40 
Bulbar j^iU^s, 38# 4S» 5* 

Bulbar ^Cfcf, 40 
ilNiB l^ad teds, 105 
ffe QraAn 
M/ Ok* i47» »so 


(^Mve, 201 
CaiUbffl^4tj9 
Oampinflm cultme, <43, 

^nd2LmOjj^ 

Cants la^o^y arWc fox, 9 
Cants lupus t wolf, 9 
* Cantabria, 202 

Cantos definM^f^y rock>shelter. 


CapsB? 



|Sbblter, z 96, 200, 218 
149, 150, 151, 

"’it”' 34 

— , Pan, of, 178 
Se 4 , w, 15a 

ave 9-z4> 1x8, 202, 206, 
f ax Plate II 
I beaver, 9 
pn, G , 250 
nticity of, 183-9} 
dating of*%94-7, motives for, 
203-20; Styllu and phases in, 189; 
animals figui%o, 198 I 
Cave homes, see Rock-shelter homes 
Cave lion {Felts spelaa)^ 9 
Ceremonial burial, 131, 132, 146, 
* 53 > 159 

Cem.us capreolus caprea^ roebuck, 9 



Cemjus elctphuSj red deer, 9 
Cer*vus megacerosy giant deer, 9 
Cemms tarandus^ reindeer, 9, zi8 
Chaflaud (Vienne), 4 
Chalcedony, 56 
Chancelade (Dordogne), 159 
Chapelle-aux Saintes, La, 129-31 
Ch^telperron, 28, 68 
Chatelperron knife blade, 28, 68, 69, 
70> X45 
Cheddar, 16 

Chellean culture, 23, 25, z 13-16, 
123, 132, X34, 138, 140-2 
Chelles-sur-Marne, 23 
Chemical weathering, 31, 32, 54 
Chert, 57 
Chichester, 95 
Childe, V G , 250 
Chillesford beds, 87, 109 
China, 123, 126, Z27, 150 
Choppers, 62 

Civilisation, definition of, Z2 
Clacton technique, 47 
Clactonian culture, 25, 1x7, 124 
Clactonian flakes, 70, 71, 140 
Claremont sur-Oise, 105 ' 

Clark, J G D , 250 
Clca>er, 62 
Climitic changes, 9 
Cogul, rock sheffR*, 225-9 
Combarelles, ci\c art at, 193, 200 
Combe Cipciie, 120, 148 
Cone of peicussiori, 38, 39 
Conliege, 13? 

Controlled fl iking, 45, 52 
Coombe rock, 140-2 
Corillme crag, 87, 109 
CofbtLulaflumtnahs, 116, 140, 178 
Cordiform coup-de poing, 62, 118- 
20 

Cordillera Cantabrica, 158, 160 
Core, 38 
Core-tool, 42 

Correlations, archaeological and geo- 
logical, 133-42 
Corrte, 182 
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Cortex, 50 

Cotencher (Switzerland), 136 
Coups-dc-poing, 39, 45, 60, 61, 
xi4>2i, Z44, distribution of, 121-7 
Covalanas, painted ox at, Plate VIII 
Crawford, O G S , 250 
Creswell Crags, 118, 155, 160, en- 
graved bone at, 167, 197 and 
Plate HI 

Creswellian industries, z6o 
Cretas (Spam), 223 
Criteria of human workmanship, 45, 
zxx 

Croirs hypothesis, 89-91 
Cro-Magnon, 146, 148, 149, 153, 

159 

Cromer, 86, xx2, X13, X34, 14X, 
142 

Cromer Forest bed, 87, X09, XX3, 
X41, X42 

Cromerian culture etc , 25, xz2, 1x3, 

XI7, X 2 I, 127 

Cultural and time sequences, X2 
Culture complex, 15 
Culture, definition of, z x 
Cyrenaica, 126 

Daleau, M , 184 
Dartford Heath, 141, 142 
Daun, 93 

Deer, giint {Cernms me^aceros)^ 9 
Deer, red {Cef ^us el iphus), 9 
de Geer, Baron G , lox 
Discs, 62, 69, II 7, 1 1 8, 120, 144 
Don valley, 169 

Dordogne, iz8, 144, 154, 155, i6z, 
178, 200 

Double shouldered points, 74 

East Africa, 68, 90, 126, 140, 149 
East Anglia, 37, 86, 87, 94, 107-9, 

XXX, X2X, X38 

Egypt. 149 

Ehrmgsdorf (nr Weimar), X30 
Elephant, straight-tusked, see EU^ 
phas antiquus 


Elephm anttquus, straight-tusked ele- 
phant, 9, xz6, 140, X9X 
EUphas prtmtgemusy mimmoth, 9, X40 ^ 
Enfants, Grotte des, Mentone, X49 
England,,! 39, 149, 155, 160, 259 
English ^anne]«,xx6 
EnJ^ne, 

Eolithic ^rd||j^5. Chap. VX 
Eoliths, 106^^^^ y 

hquus caballus ferttu wild^l>^ 9 
Equus stenomsy X29L 
EratUurtf 40 
Evans, Sir.^ , 4, 247 



Fish 
Fish-scai 

Flake, 3« 

Flake scars, 40 

Flake-tools, etc , 4 a«tSP’ ^ 

121, 124 126, Xf 

Fkurc, H J.*47 ^ 

Flint, 37, 54, fratwl Of, 3j, 39H, 
Fluorine test, 33, w ^ 

Fluting, 47 
Font-de Gaume, 185, <9^9 i94> 1999 
200, 205, 206, zio^nd/rontJispiece 
Fontf*chevadp, 128-9 
Font Robert point, 73, 74, 

Forked base bone ianijpe poipt/ljt ’ 
Fox, dictic {Cants l^opus),^^ 
Foxhall, 107-9 ^ 

France, vii, 149, 

Free flaking, 44, 45,;j44 
Irere, John, 3 


Galley HiU skull, 35 
Gamblian, pluvial period, 140 
Gard, 178 

Gargas, cave, 187, x88, zoi, mut 
lated hands at, 20*7-9 
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Garonne, river* 135 
Garrod, D. A. £., 130, 247 
Gibraltar, 130 
Girotaux (Dordogne), 7 
Gobi Desert, 152 
Goodwin, A. J. H., 249 
Gorge d'Enfer, rock-shdter, 201,218 
Gravers, 63-5, 143-7, 152, 154, 
158, 161; angle, 64-7, 147, 161$ 
bea^, 65-7, 76, 145, 1475 flat, 
(^1^8, 147; gouge core, 65, 68} 
244; Noailles, 147$ or- 
'^'lobkatt {bec»de-JbUi)f 64-^} 
/IMwl ^5^7$ acrewdriver-core, 
singk blow, 64-7 

Briyettc knife blades, 68, 69, 70, 145, 


ijfOb 1S4 
GrayMtian, 145, 150 
Gray's Inn Lane, London, 3 
Gxeat loe Age, 87-92 
Grte, La, rock*shelter, 196, 200 
Gscbnitz, 93, 94 
Gunz, 92-4 


Hornos de la Peiia, 169, 170^ 171, 
186, 196, 202, 220 
Horse, wild {Equus cabaJku firus)^ 9 
Howells, W. W., 250 
Hoxne (Suffolk), 3, 41, 142 
Human figures; in cave art, aio; in 
rock-shelter art, 224 
Human remains, 127-9, 

* 49 » * 59 » » 37 » * 3 * 

Hungary, 154, 156 
Hunstanton, 141, 142 

Ice scratches, 96 
India, 150 

Industry, definition of, 1 1 

In-£zzan, rock-shelter (Sahara), 230 

Ipswich, 105, 109 

Irish Channel, ti6 

Iron Age, 24, 25 

IstUritz, cave of, 172 

Italy, 123, 127, 149, 158 

Java, 111 


Hailing, 142 

Hanborough terrace, 140, 142 
Hands, 207, 209 

Hare, variable {Lepus ^ariabilis)^ 9 
Harpoons, 80, 81,. 158, 245 
Harrison, B., 104 
Hauser, Dr, 148 
Haute Garonne, 178 
Hawkes, C. F, C., 250 
Heidelberg, 128, 129 
Heim, A., 10 1 

High Lodge, Mildenhall, 1x7 
Himalayas, 86 
Hinge fracture, 44 
Hippopotamus, 9, xx6, 140 
Htppop^amUs major ^ hippopotamus, 9 
Holt, 134 

Home art, 162-77$ motives for, 218, 

HomosaptenSf 36, 131, 132, 143, 148, 
150 

Hooton, £. A., 250 


Kamasian, pluvial period, 140 
Kanam, jaw, 132 \ 

Kanjera, portions of skulls. 122 
Kavirondo, 132 
Keith, Sir Arthur, 250 
Kent plateau gransls, 104 
Kent's Cavern, Torquay, 155, 161 
Kenya, 123, 126, 132, 139, 150, 152, 

ij6 

Kief, Rue St Cyril, 170 
Kitchen Midden culture, 243, 244 
Klause (Bavaria), 153 
Knife blades, 68, 69, x6i 
Koslowski, L., 249 
Kostenki, Venus of, 167, 169 
Kurdistan, 150 

Labatut (Dordogne), 169, 171 
Lamps, 176, 183 
Lanlwster, Sir Ray, X07 
Lantier, Dr, vii 
Lascaux, 197, 201-2, 249 
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Las Monedast aoa 
Laufen, 94 

Laugcrie Basse (Dordogne), 164, 174 
and Plate VI 

Laurel leaves, 73» 74» *53“^ 

Laussel (Dordogne), 165; Venus of, 
167 

Leakey, Dr, 132, 140, 152, 250 
Lemming, banded {Myodes tor- 
quatus)f 9 
Lenham beds, 87 
Lipus fuartabtbs, variable hare, 9 
Les Eyzies, 21, 23, 144, 146, 200, 220 
licspugue, Venus of, 168 and 
Plate IV 

Levallois flake technique, 46 
Levallois flakes, 47, 70, 71, 117, 1x8, 
120 

Levalloisian culture, etc., 25, x 17-20, 
124, 126, 141 X42, 150 
Levanzo, 179 
Loess, 97, 129, 134, j J5 
London, 3, 85 

Lourdes, Grotte de la Madeleine, 166 
Lowe, C. van Riet, 250 

‘•Macaroni,” 190, 209 
MachairoduSf sabre-toothed tiger, 9, 
116 

MAcon, 23 

Madeleine, Grotte de la, I^urdes, x66 
Madeleine, La (nr Les Eyzies), 21,220 
Madras, 123, 150 
Madrid, 104 

Magdalenian culture, 21, 22, 25, 
155-61; typical tools, 59, 79-83; 
geological correlations, 137; home 
art, X73-7 

Maglemosean culture, 243, 244 
Makalian, pluvial period, 140 
Malaga, z6o, 179 
Malta (Siberia), Venus of, 169, 171 
Mammoth {fiUphas primigenius)^ 9, 
140 

Mantes, mortar-making machine at, 
104 


Marsac, Chiteau of, 2z 
Marsden, X28, 132 
Marsoulas, cave, 182, 195, 202 
Martin, Dr H., 118 
Mas d'Azil, 21; horse's head from, 
^67, 173 

Mauer, 129, 130 
Mechanical weathering, 30, 31 
Mediterranean Sea, 116 
Medway, 142 

Mentone, 149, 159, 160, x68 ^ 

Mesolithic period, 24, 25,144,241(^11 ' 
Mesozoic period, 85 t 
M esvinlan industries, etc*, 1x7 
M4zine (Russia), 170 
Micoque, La (nr Les Eyzies), 113 
Micoquian industries, etc., xxj, xt5, 
Z20, Z40 

Minateda, rock-shelter, 227-9 
Mindel, 92-4, 142 
Mitanni, 245 

Moir, J. Reid, 75, 105, 107, 247 
MoUusca, 87, 140 
Montferrand, 148 

Moraines, 96, 97, 99, 100, i34-7> *4* 
Moreton drift, 142; ice sheet, 140 
Mortillet, Gabriel de, 14 
Mousterian culture, 22, 23, 25, 
116-21, 124-6, 143-5; typical 
tools, 72, 75, 1 19; geological 
correlations, 135-42, 152; at Pair- 
non-Pair, 184; man, 130-2 
Mousterian points, 72, 73, 1x9, 144 
Mousterian side-scrapers, 42, 49, ‘ 

77, 119, 120 
Moustier, Le, 23 

Mouthe, La, 176, 183, z86, 189, 201 
Movius, H. L , 250 
Mflnck, M., 104 

Muotta, river, Lake of Lucerne, 101 
Musk ox {pathos moschatus)t 9 

Nakuran, pluvial period, 140 
Natural flint fracture, by percussion, 
48, 49; by pressure, 52; thermally, 

52 
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Nazareth, 152 

Neanderthal Man, laz, 130, 131, 
143, 148 

Neanthropic Man, 148, z 56 
Needles, 8z, 82 

Neolithic or New Stone Age, 24, 25, 
244, 245 

Niaux, cave, 182, 183, 200, 202, 205, 
208, 2Z z $ black painted bisons at, 
Plfte VIII 

Noith ^IliArioa, 64, Z23, Z25, 126, 
X 4 >» * 5 ® 

Mcirth Sea, 138 
Notmy, Z38 
Norwich brick earth, Z42 
Norwich crag, 87, Z09 
Notches, 69, 72, Z47 

Obermaier, Dr H., vi, 92, 247 
Obsidian, 57, 123 
Oldoway, section, at, 140 
Openntauons, 7, 8, 30, 238-40 
Ornaments, zfy Sz 
Ovate, 614^^2, ZZ5 
OnHbos musk ox, 9 

Oxferd,c 111^^2 
OsOprdfblltril^jDlii; 

Painted pe^^i^<245 
Pair-noiHlSlIlj^j^ave, Z84, Z94, Z96 
I Palaeolittiiied^ld Stone Age, 24, 25 
Pateo2«M» 84 

Palestine, 123, <249 126, Z30, Z43, 
ISO, 158 

Paafl^^La, art at, z88, 19Z, 
2en,'807, 2 q ^«»29 
Fating, 3t, 5^240 
Paviland, cai^ib, 149 
Peake, H., 247 

Penck, Dr A., 92, 94, 95, Z34 
Percussion flaking, 37, 48 
Pericot, Dr, 231 
P^rigordian, 68, Z45, Z50, 15s 


Peyrony, D., Z7a 
Piette, £., 249 
Pigments, z8o 
Pigmy flints, 244, 245 
Pileta, La, z6o, 23 z 
Piltdown, Z28 
Pindal, cave, z9z, Z95, 202 
Pm Hole, cave, Z97 and Plate III 
Pleistocene period, etc, 87, z 12-32, 
143-61, 243, 244; cave art in, 187; 
rock-shelter art in, 229 
Phocene period, etc., 84-7, 103, 109, 
141, 142 

Pluvial periods, 90, 91, 139 
Pomtes d cran, see Single shouldered 
points 

Points, 72-4, 8z, 82, 118-20, 153, 
158, 161 

Poland, 123, 243 

Polisher, Si, 83 

Pollen analysis, 33, 35 

Ponders End, 142 

Portel, cave, 202, 229 

Pre-Chellean period, etc., 25, 113 

Pfedmost (Moravia), 170; Venus of. 

Prehistory, definition of, z; allied 
subjects, 5 

Pre-Mousterian, Proto-Mousterian 
industries, Z2SP124, 130 
Preservation, state of, 16, 30, 57, 
240 

Pressure flaking, 51, 153, 154 
Prestwich, Sir J , 4 
Primary flaking, 42, 57 
Protohistory, definition of, 1 
Puente Viesgo (Cantabria), 19, 20 
and Plate II 

Puy-Boudiou (Cantal), 104 
Puy-Courny (Cantal), 104 
Pyrenees, 92, 95, 135, 154, 155, z6i, 
201 

Quaternary period, see Pleistocene 
Queso, Cueva del, 227, 228 
Quina, La, x x 8, x 20, x 30 
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Ragunda, lake, loz 
Raised beaches, 9^, 97 
Rames, M., 104 
Recent period, 100 
Red crag, 87, 105, 109 
Reinach, Salomon, 249 
Reindeer {Cer^s tarandus)^ 9, 118 
Resolved flaking, 39, 44, 45, 115, 
118, 119 

Rey, Grotte de, 165, 167 
Rhine, river, 123, 124, 126, 127 
Rhinoceros, soft-nosed, see R, Mer~ 
ckiff woolly, see R. ttchorhinus 
Rhinoceros^ etruscusy 129; Mercku 
(soft-nosed), 9, 116; ttchorhinus 
(wooUy), 9, 191, 205 
Rhodesia, Southern, 230 
Rift Valleys, 140 
Riss, 92-4, 138, 141, 142 
River terraces, 93, 97, 99, 100, 135, 
138, 239 

Roc, Le, Charente, x>2, 218, 21^ 
Solutrean relief at, 2x8 and 
Plate V 

Rock-shelter art, dating, 226; origin, 
230; motives, 231 

Rock-shelter homes, 7, 8, 16, 30, 
233-8 and Plate I 
Rock shelters of E. Spain, 221 
Roebuck {Cer^us capreolus caprea)f 9 
Romanelli, Grotta, 179 
Rostrocarinates, 75, 105, 106 
Rutot, M., 105 
Runton sands, 134, 141, 142 
Russia, 124, 146, 169 

9 Sahara, 152 

Saiga [Anttlope satga)j 9, 153 
Saint Acheul (nr Amiens), 23 
Sandford, K. S., 140 
Santimamine, 178 
Sautuola, Marquis de, 187 
Savignano sul Pankro (Itdy), 169 
Scandinavia, 138 
Schliz, A., 149 
Schmerling, Dr, 4 


Scrapers, 75-8, 106, 117, 158; core, 
76, 77, x6i; end, 69, 76, 77, 144, 
146, 147, 154; keeled, 76, 77, X45, 
1475 nose, 77, 78; round, 78, x6x5 
side, 42, 49, 75, 77, X14, xv-zo, 
144 

Sibilian industries, 149 
Secondary flaking, 43, 57, 1x5 
Sergeac (Dordogne), Aurignacian 
painting at, 164, X7Z, 229 
Settlement sites, 240 
Shap granite, 139 
Siberia, X26, 146, 151 
Simpson, Dr G. C., 91, 
Sinanthropusy 123 

Single shouldered points, 154 
Smith, DrXUiot^ 2 '' 

Solifluxion, xo2, 239 
SoUas, W. J., 247 
Solutr£ (Sadne-et-Loire), 23, 148 
Solutrean culture, 22, 23^ 25, i4a|» 
153-8; typical tools, 741 

geological conations, 128, 158; 
home art, X72; majs, 

Somaliland, 126, 

Somme, river, 23, ^14^ i|jr, 134, 
Sorcerer,’* Txtus 

Soudour, mt, xrf ^ ~ 

South Africa, ^83, C14, 

X26, X49, X56 jf » 

Spain, X23, 127, <5^’ 

160, 179, 221-5 4* , 

Spanish Art Grov^j^^l 1U> 2x5 
Spear throwers, 83 
Spy (Belgium),,!^ 

Stainmoor Pass, ^ * 

Stalactite, formatw of, 

Sulagmite, 19, , - 

Starch fiacture, ^3 ^ 

Statuettes, 146, tfby 164 
Stellenbosch industries, 123 
Step-flaking, see Resolved flaking 
StiUbay point, 74 
Stone tools, description of, 56, 57 
Stratigraphical geology, 84 
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Stratigraphy, i6, 234-^ 

Striking platform, 42 
Suffolk bone bed, 87, 109 
** Suggestion** pictuzes, 174-6, 199 
Summertown-Radley terrace, 140, 
*48 

Sbjperposition, law of, z6, 17, 99, 100 
Superpodttions, in cave art, 185, 189, 
204s in rock'shelter art, 229 . 

Sw (wild boar), 9 

ii: « V I*». »4I. 14* 

hi' 


Tiii«inieik<Ari6ge, iloa 

Tatdenc^an culture, 243^ 244 
Taubach, 124 
%yichui, 25, 1 17, 114 * 
Taehnt^gy, 16 
"Xtotifdm^ 207, 209 
TdWWjjXWriud, 85, X03, 109, H3 
inenW^Dordogiie), 175, 176, 

Raines, l^, 148 

jtlrihiay (nr (^ans), 103, S04 
Thermal fracture, .39, 52, 53 
Thomsen, 24 

ThOrington Hall,Wher8tead, zo8, 109 
Tiger, sabre-toothed {Machmrodus)^ 
% 

Till, 134, 141 
Toad-belly patina, 54 
Tortoise cores, 47, 71, 118 
Toitosilla, rock-shelter, 226 
Toumal, 4 
Transjordania, 123 
Traveller*8 Rest (nr Cambridge), 
141, 142 

TreatiOent of finds, 241 
Trilobite, Lc (Yonne), 170 
Trimming, 43 
Tripoli, 126 

Trois Fr^res, cave, 179, 202, 2x0-14 


Tuc d’Audoubert, cave, 202, aio^' 
2X2, 2x8; clay bisons at, 2x2 
Plate V 
Turkey, X24 
Typology, z6, 26 

Unter Wisternitz (Moravia), Venus 
of, x68, 170 and Plate IV 
Ursus spelaus, cave bear, 9 
Utilised bones, xx8, Z19 

Valencia, 155 

Valtorta, Barranco de (Castillon), 226 

Vaufiey, M., vii 

Venuses, 150, X66-9, 219 

Vemeau, Dr, X49 

Vez&ze, river, 21 

Victoria Cave, Settle, 236 

Vdes (iffwo^), 19 

VoJgu, Sa6ne-et*Loire, 154 

WtfN, X02, Z49 

Wands, 83 

Wamn, Hazzledine, X05 
Westmorland, 139 
West Runton, 141, 142 
Weyboumcrag, 87, X09, 1 12, 141, 142 
Wildkirchli, 132 
Willendorf point, 74 
Willendorf, Vemp of, x68 and 
Plate IV 

Willow leaf, 73, 74, X53 
Windels, F., 249 
Wolf {Cants lupus), 9 
Wolvercote, 140, X4a 
Wolvcrlcy, 7 
Worcestershire, 7 
Wright, W. B., 247, 248 
Wulsin, F., 250 

Wurm (I and II), 92-4, 97, X02, 129, 
I38» i35> *37» »40> *4*» »48» X5*» 
156, x6x 

York, Vale of, 139 
Zeuner, F. £., 248 



